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man and Hall, Ltd., 1922.) 12s. 6d. net.* 
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Wulf, Le P. Th. La Théorie de la relativité d’Ein- 
stein. Traduit par le P. H. Dopp. 8vo. Pp. 96. 
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Ministére de l’Agriculture. Direction générale des 
Eaux et Foréts. (2¢ partie.) Service des grandes forces 
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2 bis, Fascicule E: Résultats obtenus pour les bassins de 
l’Ariége et de l’Aude. Pp. iv+63 charts. Tome 7, 
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Motor-Cycles and How to Manage Them. Twenty- 
third edition, revised and rewritten by the staff of the 
“Motor Cycle.” Gl. 8vo. Pp. 292. (London: Iliffe 
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Okill, J. Internal-Combustion Engines : ‘a Review of 
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(Pitman’s Common Commodities and Industries.) Cr. 
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ment of the Principles of Working, Construction, and 
Operation of Diesel Engines, for Students, Mechanics and 
Others. (Pitman’s Technical Primers.) Fceap. 8vo. Pp. 
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Cr. 8vo. Pp. 209. (London: Sir I. Pitman and Sons, 
Ltd., 1922.) 7s. 6d. net. 
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Bjerknes, V. Untersuchungen iiber elektrische Re- 
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Bohr, N. The Theory of Spectra and Atomic Con- 
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xii+287. (Leipzig: J. A. Barth, 1923.) 
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Michel, L. Les Piles électriques. Fceap. 8vo. Pp. 
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Miinzinger,F. Ruths-Warmespeicher in Kraftwerken. 
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Safeguarding of Industries Act. Report of the 
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Vigneron, E. Cours de mesures électriques professé a 


l’Ecole spéciale des Travaux publics, du Batiment et de 
l’Industrie. Livre II: Essais de machines. Roy. 8vo. 
Pp. 613. (Paris: Librairie de l’Enseignement ique, 
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Manual-of Laboratory Exercises. Med. 8vo. Pp. vii+ 
115. (New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1922.) 7s. 6d. net.* 
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Eucken, A. Grundriss der physikalischen Chemie. 
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gesellschaft, 1922.) 220 marks. 
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(New York: J. Wiley and Sons, Inc., 1922.) 

, A. P., and Rosecrans, C. Z. A Study of 
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= Spezieller Teil. 1 Halfte. Pp. 640. (Leipzig: L. 
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(Berlin : J. Springer, 1923.) 

Mulliken, S. P. Identification of Pure Organic Com- 
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re 238. (New York: J. Wiley and Sons, Inc., 1922.) 
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Ostwald, W. Einfiihrung in die Chemie: Ein Lehr- 
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3 Auflage. Pp. 238. (Stuttgart: Dieck und Co., 1922.) 

Sinnatt, F. S. The Inorganic Constituents of Coal. 
Part III: The Chemical Composition of Iron Pyrites from 
Coal. (Lancashire and Cheshire Coal Research Associa- 
tion Bulletin, No. 12.) Cr. 8vo. (London: H. F. and 
G. Witherby, 1922.) 2s. net. 

Smith’s Intermediate Chemistry. Revised and re- 
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G. Bell and Sons, Ltd., 1922.) 8s. 6d. net.* 

Union Internationale de la Chimie. Tables an- 
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3s. net. 

Cescinsky, H., and Gribble, E. R. Early English 
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4to. Vol. I. Pp. xvi+382. Vol. II. Pp. vii+387. 
(London: G. Routledge and Sons, Ltd., 1922.) 147s. net. 
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emer : At the University Press, 1922.) 7s. 6d. net.* | a 
- Broglie, M. de. Les Rayons X. (Recueil des con- és. 
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Gibson, C. R. The Romance of Coal. Cr. 8vo. 

310. (London: Seeley Service and Co., Ltd., seat} 
6s. net. 
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berg: A. Ziemsen, 1922.) 
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Simon, E., Herausgegeben von. Werkstattbiicher fiir 
Betriebsbeamte, Vor- und Facharbeiter. Heft 11. 
Freiformschmiede I: Technologie der Schmiede—Roh- 
stoffe der Schmiede. Von P.H.Schweissguth. 8vo. Pp. 
ii+72. (Berlin: J. Springer, 1923.) 

Sinnatt, F.S. The Stone Dusting of Mines. Part II. 
(Lancashire and Cheshire Coal Research Association 
Bulletin, No. 11.) Cr. 8vo. (London: H. F. and G. 
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Tipping, H.A. English Furniture ofthe Cabriole Period. 
4to. Pp. vili+79+ 32 plates. (London: Jonathan Cape, 
Ig22.) 12s. 6d. net. 

Townsend, W. G. P. Modern Decorative Art in 
England: its Development and Characteristics. Vol. 1 
Woven and Printed Fabrics, Wall-papers, Lace, and 
Embroidery. Sup. Roy. 4to. Pp. 164. (London: B. T. 
Batsford, Ltd., 1922.) 25s. net. 

Vesper, C. Batik. Anleitung zur Herstellung ge- 
batikter Gewebe und Stoffe, wie Baumwolle, Leinen, 
Nessel, Seide, Samt, Leder, Pergament, Papier, Holz, 
Korbweiden, Metall, Glas, Elfenbein, Linoleum. Mit 
Anhang: Bandana-Druckverfahren, Bemalen der Stoffe, 
Wasch- und lichtechte Handmalerei, Spritzverfahren. 
Pp. 64. (Wittenberg: A. Ziemsen, 1922.) 

Zart, A. Die Entwicklung der chemischen Gross- 
industrie. (Der Werdegang der Entdeckungen und 
Erfindungen, Heft 5.) Pp. 48. (Miinchen und Berlin: 
R. Oldenbourg, 1922.) 
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Bigelow, F. H. Supplement No. 4 to the Treatises 
on the Atmospheres of the Sun and the Earth: Atmo- 
spheric Radiation, Electricity and Magnetism. Med. 8vo. 
Pp. viii+89. (Printed in Vienna, 1922.) * 

Mang, A. Die Volkssternwarte. 8vo. Pp.16. (Stutt- 
gart: A. Mang, 1922.) 10 marks. 

Poor, C. L. Gravitation versus Relativity: a Non- 
Technical Explanation of the Fundamental Principles of 
Gravitational Astronomy and a Critical Examination of 
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ized Theory of Relativity. Post 8vo. Pp. xxxiv +277. 
(London: G. P. Putnam’s Sons, Ltd., 1922.) 12s. 6d. net. 

Scbiiter, K. Einfiihrung in das Studium der ver- 
anderlichen Sterne. Pp. viii+384. (Leipzig: J. A. 
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Braak, C. On Cloud-Formation: Nuclei of Condensa- 
tion, Haziness, Dimensions of Cloud Particles. (Konink- 
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Batavia. Verhandelingen No. 10.) Imp. 8vo. Pp. ii +3 
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Manson, M. The Evolution of Climates. 8vo. Pp. 


| 66. (Baltimore, Md.: The Lord Baltimore Press, 1922.) 
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Cloos, H. Tektonik und Magma: Untersuchungen 
zur Geologie der Tiefen. Band I. 8vo. Pp. 142. 
(Berlin: Preussische Geologische Landesanstalt, 1922.) 
36 marks. 
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Memoirs of the Geological Survey. Summary of Pro- 
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Fallot, P. Etude géologique de la Sierra de Majorque. 
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Febvre, L., et Bataillon, L. La Terre et l’évolution 
humaine : Introduction géographique a aVhistoire. (Biblio- 
théque de Synthése historique: L’Evolution de 1l’Huma- 
nité.) 8vo. Pp. xxvi+472. (Paris: La Renaissance 
du Livre, 1922. 

Huene, F. von. Die Ichthyosaurier des Lias und ihre 
Zusammenhange. Sup. Roy. 4to. Pp. viii+114 +22 
Tafeln. (Berlin: Gebriider Borntraeger, 1922.) 25s.* 

Imperial Mineral Resources Bureau. Mineral In- 
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86. (London: J. Murray, 1922.) 5s. net.* 

Stoek, H. H., Fleming, J. R., and Hoskin, A. J. 
A Study of Coal Mine Haulage in Illinois. (Engineering 
Experiment Station Bulletin No. 132.) Med. 8vo. Pp. 
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Winchell, A. N. Elements of Optical Mineralogy. 
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Houghton, F. T. S. Worcestershire. (The Little 
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Press, 1922.) 7s. net.* 


Botany: Horticulture: Forestry 


Appel, O. Beispiele zur mikroskopischen Unter- 
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und verbesserte Auflage. 8vo. Pp. iv+54. (Berlin: 
J. Springer, 1923.) 
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Zoology 
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Breitensteins Repetitorien. Nr. 26: Repetitorium 
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of Natural History, 1922.) * 
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Anatomy. (Oxford Medical Publications.) Second edi- 
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Roy. 8vo. Pp. viii+282+9 kartes. (Uppsala: A.-B. 
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(London : G. Routledge and Sons, Ltd., 1922.) 13s. 6d. net. 
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théque de Philosophie scientifique.) Pp. 228. (Paris: 
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Zeitschrift fiir angewandte Psychologie, Heft 31.) Pp. 
vi+70. (Leipzig: J. A. Barth, 1922.) 3s. 
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Josey, C. C. The Social Philosophy of Instinct. Cr. 
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12s. 6d. net. 
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Kraepelin, E. Psychiatrie: Ein Lehrbuch fiir Studie- 
rende und Arte. 8 vollstandig umgearbeitete Auflage. 
In 4 Banden. Band 2: Klinische Psychiatrie I. Neu- 
druck. Pp. xiv+666. (Leipzig: J. A. Barth, 1922.) 
255. 

Kente: Cc. G., and James, W. The Emotions. 
(Psychology Classics; Vol. 1.) Pp. 136. (Baltimore, Md. : 
Williams and Wilkins Co., 1922.) 

Lipmann, O., und Stern, W., Herausgegeben von. 
Schriften zur Psychologie der Berufseignung und des 
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Von W. Heinitz. 2 Auflage. Pp. 56. (Leipzig: J. A. 
Barth, 1922.) 1s. 2d. 

Lipmann, O., und Stern, W., Herausgegeben von. 
Schriften zur Psychologie: der Berufseignung und des 
Wirtschaftslebens. Heft 2: 3 Taylorsystem und schwere 
Muskelarbeit. Von H. Deevenspeck. Pp. 38. (Leipzig: 
J. A. Barth, 1922.) 

Lipps, T. Komik und Humor, eine psychologisch- 
asthetische Untersuchung (Beitrage zur Asthetik, be- 
griindet von T. Lipps und R. M. Werner, Band 6). 2 un- 
veranderte Auflage. Pp. viii+264. (Leipzig: L. Voss, 
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Maurice-Denis, N. L’Etre en puissance. D’aprés 
Aristote et Saint Thomas d’Aquin. Pp. 236. (Paris: 
M. Riviére, 1922.) 

Maxwell, J. La Magie. (Bibliothéque de Philosophie 
scientifique.) Fcap. 8vo. Pp. 252. (Paris: E. Flam- 
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Medical Research Council. Reports of the In- 
dustrial Fatigue Research Board. No. 22: Some Studies 
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Medical Research Council. Reports of the In- 
dustrial Fatigue Research Board. No. 20: A Study of 
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(Textile Series, No. 5.) Roy. 8vo. Pp.v+28. (London: 
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(Leipzig: J. A. Barth, 1922.) 4s. 

Rathenau, W. Ov va le monde? Considérations 
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Robinson, A. W. The Trend of Thought in Con- 
temporary Philosophy. (Liverpool Diocesan Board of 
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(London : Longmans, Green and Co., 1922.) Is. net. 

Schilder, P. Uber das Wesen der Hypnose. Zweite, 
durchgesehene Auflage. 8vo. Pp. ii+32. (Berlin: J. 
Springer, 1923.) 

Titchener, E. B. Manuel de psychologie. Traduit 
par H. Lesage. (Bibliothéque de Philosophie con- 
temporaine.) S8vo. Pp. 571. (Paris: F. Alcan, 1922.) 
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Turner, J. The Psychology of Self-Consciousness. 
Cr. 8vo. Pp. xii+243. (London: Kegan Paul and Co., 
Ltd., 1923.) 6s. 6d. net.* 

Wase, C. Life’s Practical Philosophy: an _ Intro- 
duction to Popular Metaphysics and Practical Psychology. 
Cr. 8vo. Pp. vii+181. (London: W. Rider and Son, 
Ltd., 1922.) 4s. 6d. net. 


Bacteriology: Hygiene 


Abel, R. Bakteriologisches Taschenbuch: Die wich- 
tigsten technischen Vorschriften zur bakteriologischen 
Laboratoriumsarbeit. 26 Auflage, bearbeitet von O. Olsen. 
Pp. vi+143. (Leipzig: C. Kabitzsch, 1923.) 

Brumpt, E, Précis de parasitologie. (Collection de 
Précis médicaux.) 3° édition. Pp. 1216+2 planches. 
(Paris : Masson et Cie, 1922.) 44 francs. 

Calmette, A. L’Infection bacillaire et la tuberculose 
chez l‘homme et chez les animaux. 2¢ édition. 8vo. 
Pp. 644+25 planches. (Paris: Masson et Cie, 1922.) 


50 francs, a 


Clarke, J. J. Vegetable Protists, Alge, and Fungi, 
including Chytridiinee; Various myxiner, the 
Causes of Molluscum Contagiosum, Small-pox, Syphilis, 
Cancer, and Hydrophobia; together with the Mycetozoa 
and Allied Groups. Pp. 229. (London: Bailliére, 
Tindall and Cox, 1922.) 15s. 

Gauducheau, A. L’Hygiéne positive. 8vo. Pp. 64. 
(Paris : Les Presses universitaires de France, 1922.) 

Guiart, J., et Grimbert, L. Précis de diagnostic 
chimique, microscopique et parasitologique. 4° édition. 
8vo. Pp. xx+1010+4 planches. (Paris: J. Lamarre, 
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Guiraud, L. Manuel d’hygiéne. 4¢ édition entiére- 
ment remaniée et trés augmentée par A. Gautié. Deux 
volumes. Pp. 1280. (Paris: Masson et Cie, 1922.) 30 
francs. 

Hailer, E. Die Desinfektion. (Weyl’s Handbuch 
der Hygiene, Lief. 38.) Pp. x+520. (Leipzig: J. A. 
Barth, 1922.) 22s. 

Jordan, E.O. A Text-Book of General Bacteriology. 
Seventh edition. Pp. 744. (Philadelphia and London : 
W. B. Saunders Co., Ltd., 1922.) 25s. 

Miner, J. R. Suicide and its Relation to Climatic 
and other Factors. (Monographic —. No. 2.) Imp. 
8vo. Pp. 140. (Baltimore, Md.: American Journal of 
Hygiene, 1922.) * 

. Pozershi, E. Hygiéne alimentaire. (Collection d’Hy- 
giéne pratique et familiale.) Fcap. 8vo. Pp.180. (Paris: 
Libr. Delagrave, 1922.) 6 francs. 

Williams, J. F. Personal Hygiene peg I2mo. 
Pp. 412. (Philadelphia and London: . Saunders 
Co., Ltd., 1922.) 2.50 dollars net. 

Williams, J. F. The Organization and Administra- 
tion of Physical Education. x. Cr. 8vo. Pp. xiii + 325. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1922.) 9s. net.* 


Medicine: Surgery 


Allendy,R. Les Tempéraments : Essai sur une théorie 
physiologique des tempéraments et de leurs diathéses avec 
applications pratiques a l’hygiéne et a la thérapeutique. 
8vo. Pp. 352. (Paris: Libr. Vigot.) 15 francs. 

Anthony, L. P. A Dictionary of Dental Science, 
consisting of Words and Phrases used in Dental Literature 
and such Words of the Collateral Sciences as relate to 
the Art and Science of Dentistry, with their Pronunciation, 
Derivation and Definition. 8vo. Pp. 324. (London: 
H. Kimpton, 1922.) 21s. net. 

Bayle. La Paralysie générale. (Maladie de Bayle.) 
Centenaire de la thése de Bayle (1822-1922). Tome I. 
Pp. 192. (Paris: Masson et Cie, 1922.) 15 francs. 

Beihefte zum Archiv fiir S- und Tropen- 
hygiene, Band 26, 1922. _ Beiheft 2: Die Behandlung 
der Surra mit ‘ ‘ Bayer 205.’ Von G. Baermann. Pp. 55. 
(Leipzig: J. A. Barth, 1922.) 

Bénon, R. Eléments de pathologie mentale : Clinique 
et médecine légale. Feap. 8vo. Pp. 242. (Paris: G. 
Doin, 1922.) 6 francs. 

Bezancgon, F., and others. Précis de pathologie 
médicale. (Collection de Précis médicaux.) Tome IV: 
Maladies du sang et des organes hématopoiétiques, par 
P.-E. Weill et M. Bloch. Maladies des reins, par P. 
Vallery-Radot. Pp. 628+4 planches. 20 francs. Tome 
V: Maladies de l'appareil digestif et de la nutrition, 
par M. Labbé et G. Vitry. Pp. 790+2 planches. 20 
francs. (Paris: Masson et Cie, 1922.) 

Bier, A., Braun,H., und Kiimmell, H., Herausgegeben 
von. Chirurgische Operationslehre. Vierte und fiinfte 
vermehrte Auflage. In 5 Banden. Band III: Opera- 
tionen am Bauch. Pp. xiii+576. (Leipzig: J. A. 
Barth, 1922.) 

Bouché, G., et Hustin, A. Chocs thérapeutiques 
contre chocs morbides. Pp. 428. (Paris: Masson et 
Cie, 1922.) 12 francs net. H 

Breitensteins Repetitorien. Nr. 14a: Chirurgie. 
3: Spezielle Chirurgie. Pp. 124. (Leipzig: J. 
Barth, 1922.) 1s. 8d. 

Breitensteins Repetitorien. Nr. 24: Gynakologie. 
5 Auflage. Pp. 144. (Leipzig: J. A. Barth, 1922.) 2s. 
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Breitensteins Repetitorien. Nr. 65: Medizinische 
Terminologie. 4 mneubearbeitete Auflage. Pp. 208. 
(Leipzig: J. A. Barth, 1922.) 3s. 

Burnand, Grosjean, Jaquerod, Piguet, de Reynier, 
Rossel, Sillig, et Bergen, J.-V. Station climatérique 
de Leysin: Etudes sur la tuberculose. (Cinquiéme série. ) 
Pp. 518. (Paris: Masson et Cie, 1922.) 15 francs. 

Chauffard, A. La Lithiase biliaire. 2° édition. Pp. 
247+24 planches. (Paris: Masson et Cie, 1922.) 20 
francs net. 

Comby, J. 
maladies des_ enfants. 
Masson et Cie, 1922.) 

Crossen, H. S. 
revised and enlarged. Large 8vo. 
H. Kimpton, 1923.) 50s. net. 

Dietlen, H. Herz und Gefasse im Réntgenbild: Ein 

Lehrbuch. Mit einem Beitrag iiber Réntgenbefunde bei 
den Arhythmien des Herzens von A. Weber. Pp. xiii+ 
455. (Leipzig: J. A. Barth, 1923.) 
Donat, J., and others. Diagnostisch-therapeutisches 
Vademecum fiir Studierende und Arzte. 21 vermehrte 
und verbesserte Auflage. Pp. viii+563. (Leipzig: J. A. 
Barth, 1923.) 

Duval, R., et Lacassagne, A. Classification pratique 
des cancers dérivés des épithéliums cutanés et cutanéo- 
muqueux. (Fascicule 4 des Archives frangaises de Patho- 
logie générale et expérimentale et d’Anatomie patho- 
logique.) 8vo. Pp. 32+16 planches. (Paris: G. Doin, 
1922.) 6 francs. 

Einhorn, M. Lectures on Dietetics. 1t2mo. Pp. 
240. (Philadelphia and London: W. B. Saunders Co., 
Ltd., 1922.) 10s. 6d. net. 

Evans, G. A Practical Treatise on Artificial Crown-, 
Bridge-, and Porcelain-Work. Ninth edition, revised. Roy. 
8vo. Pp. 600. (London: H. Kimpton, 1922.) 36s. net. 

Fitzgerald, J. G., assisted by Gillespie, P., and 
Lancaster, H. M. An Introduction to the Practice of 
Preventive Medicine. Roy. 8vo. Pp. xx+826. (London: 
H. Kimpton, 1923.) 37s. 6d. net.* 

Florand et Girault. Diagnostic et traitement des 
affections du tube digestif. (Collection du Médecin 


200 Consultations médicales pour les 
7®@ édition. Pp. 404. (Paris: 
8 francs. 

Diseases of Women. Fifth edition, 
*Pp. 1005. (London: 


praticien.) Pp. 412. (Paris: Masson et Cie, 1922.) 
18 francs net. 
Friel, A. R. Electric Ionization: a Practical Intro- 


duction to its Use in Medicine and Surgery. Second 
edition, fully revised and enlarged. Demy 8vo. (Bristol: 
J. Wright and Sons, Ltd.; London: Simpkin, Marshall 
and Co.; Ltd., 1922.) 8s. net. 

Gennerich, W. Die Syphilis des Zentralnerven- 
systems: Ihre Ursachen und Behandlung. Zweite, 
durchgesehene und erganzte Auflage. (Berlin: J. 
Springer, 1922.) 

imlette, J. D. 
Med. 8vo. Pp. x +260. 
1922.) 8s. 6d. net. 

uillain, G. Etudes ements. Med. 8vo. Pp. 
viii+470+4 planches. (Paris: asson et Cie, 1922.) 
25 francs net. 

Guillaume, A.-C. Les Occlusions aigués et subaigués 
de l’intestin: Clinique, expérimentation, thérapeutique. 
Pp. 304. (Paris: Masson et Cie, 1922.) 12 francs net. 

Guilleminot, H. Electricité médicale: Electrologie 
et radiologie. 3° édition. Roy. 8vo. Pp. xxvi+642. 
Paris : Masson et Cie, 1922.) 40 francs. 

Hadfield, C.F. Practical Anesthetics for the Student 
and General Practitioner. Demy 8vo. Pp. xii+244. 
(London: Bailliére, Tindall and Cox, 1922.) 7s. 6d. net. 

Hirsch, M., Herausgegeben von. Monographien zur 
Frauenkunde und Eugenetik, Sexualbiologie und Ver- 
erbungslehre. Nr. 5: Schmerz und _ Geschlechtstrieb. 
Versuch einer Analyse und Theorie der' Algolagnie. 
(Sadismus und Masochismus.) Von J: Schuster. Pp. 
iv + 43. C. Kabitzsch, 1923.) 

Jarricot, J. Le Dispensaire marin: Un organisme 
nouveau de puériculture. Roy. 8vo. Pp. 628+54 
planches. (Paris: Masson et Cie, 1922.) 60 francs net. 

Jessner, S. Dermatologische Heilmittel (Pharma- 
copcea dermatologica). (Dermatologische Vortrage fir 
Praktiker, Heft 8.) 4 Auflage. Pp. 91. (Leipzig: 
C. Kabitzsch, 4923.) 


Malay Poisons and Charm Cures. 
(London: J. and A. Churchill, 


Jessner, S. Lehrbuch der Haut- und Geschlechts- 
leiden einschliesslich der Syphilide und einer kurzen 
Kosmetik, fiir Studierende und Arzte. 6-7 umgear- 
beitete und sehr erweiterte Auflage. Band 1: Haut- 
leiden und Kosmetik. Pp. xvii+497+39 Tafeln. (Leip- 
zig : C. Kabitzsch, 1923.) 

Jessner, S. Schdnheitsfehler und ihre Behandlung 
(Kosmetik). (Dermatologische Vortrage fiir Praktiker, 
Nr. 17.) 5-6 Auflage. Pp. 160. (Leipzig: C. Kabitzsch, 

L’Apothicairerie en Béarn. 8vo. 


1923.) 

Juppé, F. Pp. 157. 
(Tarbes : Libr. Desbordes, 1922.) 

Labat, G. Regional Anesthesia. 8vo. Pp. 
(Philadelphia and London: W. B. Saunders Co., 
1922.) 35s. net. 

Laqueur, A. Die Praxis der physikalischen Therapie. 
Zweite Auflage. Pp. 360. (Berlin: J. Springer, 1922.) 
384 marks, 

Lematte, L. L’Opothérapie du praticien. Fcap. 8vo. 
Pp. 238+3 planches. (Paris: A. Maloine et fils, 1923.) 
5 francs. 

McCoy, J. D. Dental and Oral Radiography: a 
Textbook for Students and Practitioners of Dentistry. 
Third edition. Roy. 8vo. Pp. 197. (London: H. 
Kimpton, 1922.) 15s. net. : 

Madinier, J. La Thoracoplastie extra-pleurale dans 
le traitement de la tuberculose pulmonaire. Pp. 124. 
(Paris: Masson et Cie, 1922.) 12 francs. 

Marie, P. Questions neurologiques d’actualité. 20 
Conférences faites 4 la Faculté de Médecine de Paris en 


496. 
td., 


1921. Roy. 8vo. Pp. 552. (Paris: Masson et Cie, 
1922.) 28 francs net. 
Martinet, A., avec la collaboration des Drs. Desfosses, 


G. Laurens, L. Meunier, Lutier, Saint-Céne et Terson. 
Diagnostic clinique: Examens et symptomes. 4¢ édition 
revue et complétée. Pp. 1040. (Paris: Masson et Cie, 
1922.) 55 francs. 

Medical Officers of Schools Association. A Code 
of Rules for the Prevention of Infectious and Contagious 
Diseases in Schools. Eighth edition. 8vo. Pp. 48. 
(London: |. and A. Churchill, 1922.) 2s. 6d. net. 

Medical Research Council. Special Reports. No. 
68: Rickets; the Relative Importance of Environment 
and Diet as Factors of Causation; an Investigation in 


London. (London: H.M. Stationery Office, 1922.) 
2s. 6d. net. 
Muzio, C. Geografia medica: Primo saggio nella 


litteratura medica italiana. (Manuali Hoepli.) Fcap. 
8vo. Pp. xix+1212. (Milano: U. Hoepli, 1922.) 

Proust, R., et Charrier, J. Chirurgie de l’appareil 
génital de la femme. Nouvelle série. Pp. 300. (Paris: 
Masson et Cie, 1922.) 10 francs. 

Rabinowitsch, L., Herausgegeben von. Tuberkulose- 
Bibliothek. Nr. 9: Der klinische Betrieb in den Lungen- 
heilanstalten. Von G. Liebe. Pp. 25. (Leipzig: J. A. 
Barth, 1922.) 

Ravaut, P. Syphilis, paludisme, amibiase: le Traite- 
ment d’attaque et les traitements secondaires (préventif, 


abortif et d’entretien). 2¢ édition refondue. Pp. 214. 
(Paris : Masson et Cie, 1922.) 9 francs. 
Reinheimer, H. Symbiosis v. Cancer. Gl. 8vo. Pp. 


99. (London: Headley Bros., 1922.) 5s.* 
Roger, G.-H., Widal, F., et Teissier, P.-J. Nouveau 


Traité de médecine. Fasc. 2: Maladies infectieuses 
(suite). Pp. 765+8 planches. Fasc. 5: Maladies in- 
fectieuses et parasitaires (fin), cancer. Pp. 740+4 
planches. (Paris: Masson et Cie, 1922.) 50 francs 
each. 

Rose, W. D. Physical Diagnosis. Third edition, 
revised and enlarged. Roy. 8vo. Pp. 755. (London: 


H. Kimpton, 1923.) 45s. net. 

Schnirer, M. T. Taschenbuch der Therapie mit 
besonderer Beriicksichtigung der Therapie an den Berliner, 
Wiener und an deutschen Kliniken. Neunzehnte Ausgabe. 
Small 8vo. Pp. xvi+472. (Leipzig: C. Kabitzsch, 


1923. 

Schwalbe, J., Herausgegeben von. Diagnostische 
und therapeutische Irrtiimer und deren Verhiitung. 
Vierzehntes Heft: Erkrankungen der oberen Luftwege. 
Von Dr. Friedrich und Dr. Albanus. Pp. 86. (Leipzig: 
G. Thieme, 1922.) 3s. 4d. 
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~ Sergent, E., Ribadeau-Dumas, L., et Babonneix, L., 

Edité par. Traité de pettetes médicale et de théra- 
utique appliquée. Appareil respiratoire. Tome I. 

Bp. 395. (Paris: A. Maloine et fils, 1922.) 20 francs. 

Simon,C.E. A Manual of Clinical Di is by Means 
of Laboratory Methods, for Students, Hospital Physicians, 
and Practitioners. Tenth edition, enlarged and thoroughly 
revised. Med. 8vo. Pp. xxiv+1125+23 plates. (Lon- 
don: H. Kimpton, 1922.) 42s. net.* 

Sopp, A. Arztliche Beratung zur Erganzung der 
Sprechstunde. Nr. 11: Die Erkrankungen der Leber und 
Gallenblase, insbesondere der Gelbsucht und Gallenstein- 
krankheit. 3 iv+56. (Leipzig: C. Kabitzsch, 1923.) 

Sudhoff, -» Herausgegeben von. Klassiker der 
Medizin. Band 28: Hippokrates. Der Volkskrankheiten 
erstes und drittes Buch (um das Jahr 434-430 vor Christus). 
Aus dem Griechischen iibersetzt und erlautert von G. 
Sticker. Pp. 135. Band 29: Ambroise Paré, Die 
Behandlung der Schusswunden (15 5): Eingeleitet, iiber- 
setzt und herausgegeben von H. E. Sigerist. Pp. 87. 
(Leipzig: J..A. Barth, 1923.) 

Sudhoff, K., Herausgegeben von. Studien zur Ge- 
schichte der Medizin. Heft 13: Studien und Texte zur 
frihmittelalterlichen Rezeptliteratur. Von H. E. Sigerist. 
Pp. viii+220. (Leipzig: J. A. Barth, 1923.) 

Thierry, de Martel, et Antoine, E. Les Fausses 
Appendicites: Etude clinique, radiologique et théra- 
peutique. Pp. 184+10 planches. (Paris: Masson et 
Cie, 1922.) 10 francs net. 

Timbal,L. Les Diarrhées chroniques: Etude clinique, 
coprologique et thérapeutique. Pp. 270. (Paris: Masson 
et Cie, 1922.) 12 francs net. 

Traugott, R. Die nervése Schlaflosigkeit und ihre 
Behandlung. ‘Vierte ganzlich umgearbeitete Auflage. 
8vo. Pp. vi+116. (Leipzig: C. Kabitzsch, 1923.) 

Vogt, C.und O. Erkrankungen der Grosshirnrinde im 
Lichte der Topistik, Pathoklise und Patho-Architektonik. 
Pp. 171 und ein Atlas von 112 Tafeln. (Leipzig: J. A. 
Barth, 1922.) 

Weiss; M. Neuere Harnuntersuchungs-Methoden und 
ihre klinische Bedeutung. Pp. 37. (Berlin: J. Springer, 
1922.) 

Weyl’s Handbuch der Hygiene. 2 Auflage in 10 
Banden. Band : Epidemiologie und Immunitat: 
Infektion und Desinfektion: Geschlechtskrankheiten. 
Pp. xvi+1380. (Leipzig: J. A. Barth, 1922.) 52s. 

Whitla, Sir W. Elements of Pharmacy, Materia 
Medica, and Therapeutics. Eleventh edition. Cr. 8vo. 
Pp. x+680. (London: Bailliére, Tindall and Cox, 1922.) 
Tos. 6d. net. 

Wiener, G. Propédeutique et urologiques. 
Pp. 483. (Brussels: Libr. Goemaere; Paris: Masson 
et Cie, 1922.) 40 francs. 


Miscellaneous 


Adult Education Committee. The Development of 
Adult Education in Rural Areas. (Paper No. 3.) Gl. 
8vo. Pp. vi+55. (London: H.M. Stationery Office, 
1922.) 6d. net.* 

Antiquity. The Claim of Antiquity, with an Annotated 
List of Books for those who know neither Latin nor Greek. 
(Issued by the Councils of the Societies for the Promotion 
of Hellenic and Roman Studies and of the Classical 
Association.) -Cr. 8vo. Pp. 30. (London: Oxford Uni- 
versity Press, 1922.) 1Is.* 

Ashley, Sir W. Scientific Management and the 
Engineering Situation: Sidney Ball Memorial Lecture 
delivered before the University of Oxford, October 28, 
1922. (Barnett House Papers, No. 7.) Demy 8vo. Pp. 
28. (London: Oxford University Press, 1922.) 1s.* 

Brown, G. E., Edited by. The British Journal Photo- 
graphic Almanac and Photographer’s Daily Companion, 
1923. Sixty-second Issue. Cr. 8vo. Pp. 808. (Lon- 
don : H. Greenwood and Co., Ltd., 1923.) Paper, 2s. net ; 
Cloth, 3s. net.* 

Cressy, E. Discoveries and Inventions of the Twen- 
tieth Century. Second edition, revised and enlarged. 


Demy 8vo. Pp. xxiii+458+plates. (London: G. Rout- 
ledge and Sons, Ltd. ; New York: E. P. Dutton and Co., 
1923.) 12s. 6d. net.* 

Department of the Interior : Bureau of Education. 
Statistics of City School Systems, 1919-20. Prepared by 
the Statistical Division of the Bureau of Education under 
the Direction of H. R. Bonner. (Bulletin No. 17.) Med. 
8vo. Pp. 173. (Washington: Government Printing 
Office, 1922.) 20 cents.* 

De ent of the Interior : Bureau of Education. 
Statistics of Universities, Colleges, and Professional 
Schools, 1919-1920. (Bulletin No. 28.) Med. 8vo. Pp. 


147. (Washington: Government Printing Office, 1922.) 


15 cents.* 

Department of the Interior : Bureau of Education. 
Accredited Secondary Schools in the United States. 
(Bulletin No. 11.) Med. 8vo. Pp. 96. (Washington : 
Government Printing Office, 1922.) 10 cents.* 

Department of the Interior : Bureau of Education. 
Higher Education in Australia and New Zealand. By 
C. F. Thwing. (Bulletin No. 25.) Med. 8vo. 
v+44+8 plates. (Washington: Government Printing 
Office, 1922.) 15 cents.* 

Evans, R.C.T. Man: What? Whence? Whither ? 
or the Faith that is in Me. Demy 8vo. Pp. v+146. 
(Chatham: Parrett and Neves, Ltd., 1922.) 2s. net.* 

Gamble, W., Edited by. Penrose’s Annual: The 
Process Year Book. Review of the Graphic Arts, 1923. 
Vol. 25. Cr. 4to. Pp. xvi+110+plates+64. (London: 
P. Lund, Humphries and Co., Ltd., 1923.) 8s, net.* 

Hanffstengel, G. von. Die Férderung von Massen- 
gitern. Band I: Bau und Berechnung der stetig arbei- 
tenden Férderer. Dritte, umgearbeitete und vermehrte 
Auflage. 8vo. Pp. viii+306. (Berlin: J. Springer, 1923.) 

Klages, L. Handschrift und Charakter: Gemeinver- 
standlicher Abriss der graphologischen Technik. 5 bis 7 
Auflage. Pp. xii+254. (Leipzig: J. A. Barth, 1923.) 

Mellish, M. H. The Writing of Medical Papers. 
1zmo. Pp. 157. (Philadelphia and London: W. B. 
Saunders Co., Ltd., 1922.) 7s. 6d. net. 

Mortimer, F. J., Edited by. Photograms of the Year 
1922: the Annual Review for 1923 of the World’s Pictorial 
Photographic Work. Demy 4to. Pp. 34+64 plates. 
(London : Iliffe and Sons, Ltd., 1922.) 6s. net. 

Moulton, H. F. The Life of Lord Moulton. Demy 
8vo. Pp. 287+8 plates. (London: Nisbet and Co., Ltd., 
1922.) 15s. net.* 

Olivier, E., und Sigismund, R. Franzésisch fiir 
Mediziner. 4 Auflage. Pp. viili+168. (Leipzig: J. A. 
Barth, 1922.) 4s. 

Pearson, F. R. Problems in Intermediate Science : 
Physics, Heat, Chemistry. Third edition. Cr. 8vo. Pp. 
80. (Edinburgh: Oliver and Boyd; London: Gurney 
and Jackson, 1922.) 2s. 6d. net. 

Robertson, A. The Life of Sir Robert Moray : Soldier 
Statesman and Man of Science (1608-1673). Demy 8vo. 
Pp. xiii+223. (London: Longmans, Green and Co., 
1922.) 12s. 6d. net.* 

Schuster, J. Oken: der Mann und sein Werk. 
Vortrag auf der Jahrhundert-Tagung der Gesellschaft 
Deutscher Naturforscher und Arzte zu Leipzig. Cr. 4to. 
Pp. 24. (Berlin: W. Junk, 1922.) * 

Scientific and Learned Societies of Great Britain 
and Ireland, The Year-Book of the. A Record of the 
Work done in Science, Literature, and Art during the 
Session 1921-22, by numerous Societies and Government 
Institutions. Compiled from Official Sources. Thirty- 
ninth Annual Issue. Demy 8vo. Pp. vii+374. (Lon- 
don: C. Griffin and Co., Ltd., 1922.) 15s. net.* 

Siemens, W. von. Lebenserinnerungen. Zwédlfte 
Auflage. Pp. iv+221+6 Tafeln. (Berlin: J. Springer, 


Venn, J., and Venn, J. A., Compiled by. Alumni 
Cantabrigienses : a Biographical List of all known Students, 
Graduates and Holders of Office at the University of 
Cambridge, from the Earliest Times to 1900. Part 1: 
From the Earliest Times to 1751. Vol. 2: Dabbs-Juxton. 
Cr. 4to. Pp. v+492. (Cambridge: At the University 
Press, 1922.) 150s. net.* . 

Washburne, C.W. Common Science. Cr. 8vo. Pp. 
xv +390. (London: G. Belland Sons, Ltd., 1923.) 4s. 6d.* 
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Recent Scientific and Technical Books 
Volumes marked with an asterisk have been received at ‘‘ NATURE” Office. 


Mathematics 


Andoyer,H. Tables logarithmiques a treize décimales. 
Imp. 8vo. Pp. x+27. iiesa: 7. Hermann, 1922.) 


8 francs.* 
Boutroux, P. Les Mathématiques. (Bibliothéque 
Pp. 184. (Paris: A. Michel, 


“Cosmos.”) Feap. 8vo. 
1922.) 5 francs. 

Clapham, C. B. Arithmetic for Engineers: includ- 
ing Simple Algebra, Mensuration, Logarithms, Graphs, 
Trigonometry, and the Slide Rule; with an Appendix 
on Verniers and Micrometers. (The Directly-Useful 
Technical Series.) Demy 8vo. Pp. xiii+491. (London: 
Chapman and Hall, Ltd., 1922.) 7s. 6d. net.* 

Cosens, C. R. G., Compiled by. Two-figure Tables. 
On card 10” x4}”. (Cambridge: Bowes and Bowes; 
London: Macmillan and Co., Ltd., 1923.) 6d.* 

Cunningham, A., Weodall, H. J., and Creak, T. G. 
Haupt-Exponents, Residue Indices, Primitive Roots, and 
Standard Congruences. Pp. 136. (London: F. Hodgson, 


1922.) 
Drumaux, P. L’Evidence de la théorie d’Einstein. 
Pp. 72. (Paris: J. Hermann, 1923.) 


Sup. Roy. 8vo. 
6 francs.* 

Ferguson, D. F., and Piggott, H. E. Areas and 
Volumes: their Accurate and Approximate Determina- 
tion. Cr. 8vo. . vii+88. (London, Bombay and 
Sydney : Constable and Co., Ltd., 1923.) 3s. 6d. net.* 

Fleury, H. Exposé élémentaire de la théorie d’Ein- 
stein. Cr. 8vo. Pp. 34. (Paris: E. Larousse, 1922.) 
Gibbs, R. W. M. Constructive Arithmetical Exer- 
cises. Based on A. E. Layng’s Arithmetic. (Extended 
with Reference Notes.) Part 1. Gl. 8vo. Pp. xi+244 
+44. (London, Glasgow and Bombay: Blackie and 
Son, Ltd., 1922.) 3s. 6d. net. 

Gordon, J. Generalised Linear Perspective : 
Treated with Special Reference to Photographic Land 
Surveying and Military Reconnaissance. Demy 8vo. 
Pp. xvi+184. (London, Bombay and Sydney : Constable 
and Co., Ltd., 1922.) 21s. net.* 

Knopp, K. Theorie und Anwendung der unendlichen 
Reihen. (Die Grundlehren der mathematischen Wissen- 
schaften in Einzeldarstellungen, Band 2.) Pp. x+474. 
(Berlin: J. Springer, 1922.) 

Krichewsky,S. A Method of Curve Fitting. (Ministry 
of Public Works, Egypt: Physical Department Paper 
No. 8.) Imp. 8vo. Pp. iii+17+2 plates. (Cairo: 
Government Publications Office, 1922.) P.T. 5.* 

Miner, J. R. Tables of V1-—r? and 1-r? for Use in 
Partial Correlation and in Trigonometry. Med. 8vo. 
+ 49. , (Baltimore : The Johns Hopkins Press, 1922.) 
1 dollar.* 


Pompignan, A. de. Note sur le calcul tensoriel. 


Sup. Roy. 8vo. Pp. 32. (Paris: J. Hermann, 1923.) 
3 francs.* . 
Steele, R., Edited, with Introduction, by. The 


Earliest Arithmetics in English. (Published for the 
Early English Text Society.) Med. 8vo. Pp. xviii +84. 
(London : Oxford University Press, 1923.) 15s. net. 

Study, E. Mathematik und Physik: eine erkenntnis- 
theoretische Untersuchung. (Sammlung Vieweg, Heft 
65.) Demy 8vo. Pp. 31. (Braunschweig: F. Vieweg 
und Sohn, 1923.) 675 marks.* 

Tuckey,C.O. Elementary Algebra. Part1. Cr. 8vo. 
Pp. 178. (London: E. Arnold and Co., 1923.) 3s. 6d. net. 

Whipple, G. C. Vital Statistics: an Introduction 
to the Science: of Demography. Second edition revised 
and brought up to date. Fcap. 8vo. FP: 576. (New 
York: J. Wilzy and Sons, Inc., 1923.) 4 dollars. 


Mechanics: Mechanical Engineering 


Beck, E. G., Edited by. The Practical Engineer 
Mechanical Pocket Book and Diary for 1923. 18mo. 
Pp. 590+cxlix. (London: H. Frowde and Hodder and 
Stoughton, 1923.) 2s. 6d. net. 


Bramley-Moore, S. Motors in a Nutshell: a Plain 
Description of the Modern Chassis, with Illustration and 
Diagrams of the Engine, Carburettor, Magneto, and 
Transmission, together with a section on Roadside 
Troubles. Fourthedition. Cr.8vo. Pp.160. (London: 
E. and F. N. Spon, Ltd., 1923.) 2s. 6d. net. 

Cavaillés, H. La Houille blanche. (Collection Ar- 
mand Colin.) Fcap. 8vo. (Paris: <A. Colin, 1923.) 
5 francs. 

Chorlton, A. E. L. Working Practice in the Design 
of large Double Acting Two-stroke Engines. Roy. 8vo. 
Pp. 86. (London: E. and F. N. Spon, Ltd., 1923.) 
5s. net. 

Crawford, W. J. Elementary Graphic Statics. 
(Griffin’s Scientific Text-books.) Second edition. Cr. 
8vo. Pp. 140. (London: C. Griffin and Co., Ltd., 1923.) 
5s. net. 

Delaveuve,R. Notessur les courroies de transmission. 
Pp. 72. (Paris et Liége: Ch. Béranger, 1922.) 12 francs. 

Department of Scientific and Industrial Research. 
Manchester Association of Engineers: Report of the 
Lathe Tools Research Committee. Demy 8vo. Pp. 89. 
(London : H.M. Stationery Office, 1922.) 5s. net.* 

Dinwoodie, W. Wave Power Transmission. Roy. 
8vo. (London: E. and F. N. Spon, Ltd., 1923.) 
3s. 6d. net. 

Fichot, E. Les Marées et leur utilisation industrielle. 
(Collection Science et Civilisation.) Large Cr. 8vo. Pp. vi 
+255. (Paris: Gauthier-Villars et Cie, 1923.) 9 francs.* 

Fowler’s Mechanical Engireer’s Pocket Book, 1923. 
18mo. Pp. 618. (London: Fowler and Co., 1922.) 
3s. net. 

Fowler’s Mechanics’ and Machinists’ Pocket Book, 
Fifteenth annual 


1923. Edited by W. H. Fowler. 
edition. 18mo. Pp. 515. (London: Fowler and Co., 
1922.) 2s. net. 


a First Course 


Gray, W. M. Naval Architecture: 
(London : 


in Ship Calculations. Med. 8vo. Pp. v+2o1. 
Methuen and Co., Ltd., 1923.) 12s. 6d. net. 

Hetzel, F. V. Belt Conveyors and Belt Elevators. 
12mo. Pp. 333. (New York: D. Appleton and Co., 
1922.) 

Hill, F. T. Practical Aeroplane Construction: a 
Treatise on Modern Workshop Practice as applied to the 
Building of Aircraft. A Handbook for Students, Ap- 
prentices, and Draughtsmen interested in the Aeronautical 
Industry. New impression. Demy 8vo. Pp. 248. 
(London: E. and F. N. Spon, Ltd., 1922.) Ios. net. 

Johnson, V. E. Model Aeroplaning: its Practice and 


Principles. New impression. Demy 8vo. Pp. 265. 

(London : E. and F. N. Spon, Ltd., 1922.) 6s. net. 
Liénard, G. Construction automobile. Pott 8vo. 

Pp. Ixxx +476. (Paris: Libr. Dunod, 1923.) 9 francs. 


Monvoisin, A. La Conservation par le froid des 
denrées périssables. Chimie et microbiologie des sub- 
stances alimentaires, production du froid, emploi du 
froid dans la conservation des viandes, des ceufs, des 
produits de laiterie, en sériciculture, en horticulture, en 
floriculture, en boulangerie et dans les industries des 
boissons fermentées. Roy. 8vo. Pp. xxii+502. (Paris: 
Libr. Dunod, 1923.) 52 francs. 

Nasmith, F., and McLachlan, J., Edited by. 
Calvert’s Mechanics’ Almanack for 1923. Fcap. 8vo. 
(Manchester and London: J. Heywood, Ltd., 
1923.) 6d. net. ‘ 

National Research Council. Highway Research 
Projects in the United States: Results of Census by 
Advisory Board on Highway Research, Division of 
Engineering, National Research Council, in Co-operation 
with the Bureau of Public Roads, United States Depart- 
ment of Agriculture. By W. K. Hatt. (Bulletin, Vol. 4, 
Part 3, No. 21.) Sup. Roy. 8vo. Pp. ii+103. (Wash- 
ington: National Academy of Sciences, 1922.) 1.50 
dollars.* 

Reveille, J. 
de mécanique appliquée.) 
J.-B. Bailliére et fils, 1923.) 


Dynamique des solides. (Encyclopédie 
Med. 8vo. Pp. 506. (Paris: 
40 francs.* 
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—, G. Les Moteurs Diesel et les moteurs semi- 
Diesel: Types fixes et marines. Théorie, des- 
cription, combustibles, construction, conduite, avaries 
entretien. 2 vols. Demy 4to. Vol. 1. Pp. xii +610. 
Vol. 2: Pp. 374 +29 planches. (Paris: Libr. Dunod, 
1923.) 180 francs 


Physics: Electrical Engineering 


Arnold, C., Edited by. The Practical Engineer 
Electrical Pocket Book and Diary for 1923. 18mo. Pp. 
636 +cxxiii. (London: H. ——- and Hodder and 
L'Eclairage ct le pe démarrage électrique 

a c ge et 
des Cr. 8vo. 64 
Desforges, 1922.) 3 francs. 

Benischke, G. Die Transformatoren. Zweite Auf- 
lage. Pp. viii+277. (Braunschweig: F. Vieweg und 
— 1922.) 70 marks. 

E. La_ Télégraphie sans fil. (Collection 
Payot} cr. 8vo. Pp. 166. (Paris: Payot et Cie., 
1922) 4 francs 

Clavier, A. “Les Ondes courtes (émission, réception). 
Pp. 47. (Paris: Libr. Chiron, 1922.) 4 francs. 

Conseil Permanent International pour 1’Explora- 
tion de la Mer. On Measurement of the Penetration 
of Light into the Sea. (Publications de Circonstance, 
No. 76.) Sup. Roy. 8vo. Pp. 16. (Copenhague: A. F. 
Hgst et fils, 1922.) * 

Fowler’s Electrical Engineer’s Pocket Book, 1923. 
18mo. Pp. 562. (London: Fowler and Co., 1922.) 
3s. net. 

Fuchs, F. Elektrische Strahlen und ihre Anwendung 
(Réntgentechnik). (Der Werdegang der Entdeckungen 
und Erfindungen, Heft 3.) Pp. 35. (Miinchen und 
Berlin : R. Oldenbourg, 1922.) 

Goldsmith, J. N., Lewis, S. J., and Twyman, F. 
Optical Methods in Control and Research Laboratories. 
Vol. t: Spectrum Analysis, Absorption Spectra, Re- 
fractometry, Polarimetry. Second edition. Roy. 8vo. 
Pp. iv+56+3 plates. (London: Adam Hilger, Ltd., 
75a Camden Road, 1923.) 1s. 6d.* 

Institut International de Physique Solvay. Atomes 
et électrons. Rapports et discussions du Conseil de 
Physique tenu a4 Bruxelles du re" au 6 avril 1921 sous les 
auspices de l'Institut International de Physique Solvay. 
Roy. 8vo. Pp. vil +272. (Paris: Gauthier-Villars et 
Cie., 1923.) 20 francs.* 

Johnson, J.H., Edited by. The Electrical Engineer’s 
Year-Book and Diary. Imp. 8vo. Pp. 498. (London: 
S. Davis and Co., 1923.) 21s. 

Klingenberg, G. Large Electric Power Stations. 
Vol. 3: A 130,000 Kilowatt Power Station. Translated 
by O. Feldmann. Roy. 8vo. Pp. 154+4 plates. (Lon- 
don : C. Lockwood and Son, 1923.) 2!s. net. 

K6énig, A. Die Fernrohre und Entfernungsmesser. 
(Naturwissenschaftliche Monographien und ‘Lehrbiicher, 
Band 5.) Roy. 8vo. Pp. vii+207. (Berlin: J. Springer, 
1923.) 7s. 6d.* 

Langman, H. R., and Ball, A. Electrical Horol 
a Practical Manual on the Application of the Principles 
and Practice of Electricity to Horological Instruments 
and Machines for the Measurement and Transmission of 
Time; with an Account of the earliest Electrically- 
driven Clock Mechanism. (Lockwood’s_ Technical 
Manuals.) Cr. 8vo. Pp. xi+164. (London: C. Lock- 
wood and Son, 1923.) 7s. 6d. net.* 

Leblanc Fils, M. TT Are électrique. (Recueil des 
Conférences-Rapports de a sur la Physique. 
Vol. 3, re série, Conférences 7, 8 dité par la Société 
** Journal de Physique. ”) Roy. 8vo. Pp. 131. (Paris: 
Les Presses universitaires de France, 1922.) 10 francs.* 

Mills, J. Letters of a Radio-Engineer to his Son. 
Ex. Cr. 8vo. Pp. vi+265+12 plates. (London: G. 
Routledge and Sons, Ltd., 1922.) ros. 6d. net.* 

Munby, A. E. A Course of Simple Experiments in 
Magnetism and Electricity. Third impression. Gl. 8vo. 
Pp. xvi +90. Macmillan and Co., Ltd., 1923.) 2s. 

Paschen, F., und Gétze, R. Seriengesetze ‘der Linien- 
spektren. Pp. iv +154. (Berlin : J. Springer, 1922.) 


Pender, H. Direct-current Machinery: a Text-book 
on the Th and Performance of Generators and Motors. 
Med. 8vo. . X+314. (New York: J. Wiley and Sons, 
Inc.; London : Chapman and Hall, Ltd., 1923.) 15s. net. 

Radio Year Book, 1923, The. (First Year.) A 
Book of Reference for all interested in Broadcast Receiv- 
ing, for the Scientific Amateur, and for those concerned 
in the Manufacture and Supply of Wireless Receiving 
Apparatus. Cr. 8vo. Pp. vii+148. (London: Sir I. 
Pitman and Sons, Ltd., 1923.) 1s. 6d, net.* 

Sommerfeld, A. La Constitution de l’atome et les 
. Traduit sur la troisiéme édition 
par } a Bellenot. (Collection de Monographies 
Scientifiques Roy. 8vo. Pp. vii+384. 
(Paris : 1923.) 25 francs.* 

Stanley, R. Text-Book on Wireless Telegraphy. 
Vol. 2: Valves and Valve Apparatus. Second edition. 
Demy 8vo. Pp. xi+394. (London: Longmans, Green 
and Co., 1923.) 15s. net.* 

Stock, A. The Structure of Atoms. Translated from 
the second German edition by S. Sugden. Revised and 
enlarged. Demy 8vo. Pp. vili+88. (London: Methuen 
and Co., Ltd., 1923.) 6s. net.* 

Thompson, S. P. Electrical Tables and Memoranda. 
Second edition. 64mo. Pp. viii+136. (London: E. 
and F. N. Spon, Ltd., 1923.) 1s. 6d. net. 

Walsh, J. W. T. The Elementary Principles of 
Lighting "and Photometry. Demy 8vo. Pp. xvi+220. 
(London : Methuen and Co., Ltd., 1923.) ros. 6d. net.* 

White, H. G. Telep hone Erection and Maintenance. 
Third edition. Cr. a Pp. 160. (London: S. Rentell 
and Co., Ltd., 1923.) 3s. 6d. net. 


Chemistry 

Association of British Chemical Manufacturers. 
Official Directory of Members, with Classified List of 
their Manufactures. Demy 8vo. . 319. (London: 
The Association of Britisn Chemical ufacturers, 166 
Piccadilly, 1923.) 10s. 6d.* 

Bary, P. Le Caoutchouc. (Les colloides dans |’in- 
dustrie.) Cr. 8vo. Pp. vi+255. (Paris: Libr. Dunod, 
1923.) 32.50 francs. 

Baud, P. Chimie industrielle. Cr. 8vo. Pp. 704. 
(Paris : Masson et Cie., 1922.) 40 francs 

Benrath, A. Die Nichtmetalle und ihre ey eT 

I: Bor-Kohlenstoff-Silicium- -Stickstoffgruppe. Pp. 
II: Wasserstoff-Sauerstoffgruppe, Gruppe der 
Gruppe der Edelgase. . 125. (Sammlung Géschen 
Nr. 211 und 212.) (Berlin und Leipzig: alter de 
Gruyter und Ko., 1922.) 

Bohr, N. Atomernes Bygning y Stoffernes fysiske 
og kemiske Egenskaber. Pp. 72. (Kopenhagen: Gijel- 
lerups Verlag, 1922.) 3 kr. 

Boutaric, A. La Vie des atomes. (Bibliothéque de 
Philosophie scientifique.) Gl. 8vo. ~ 248 +4 planches. 
(Paris: E. Flammarion, 1923.) 7.50 francs net.* 

jury, R. H. A First Book in Chemistry. 8vo. 
Pp. bos (New York: J. Wiley and Sons, Inc., 1922.) 


Braithwaite, J. O., and Hampshire, C. H., Edited 
by, with the co-operation of Geupiensen: T. The Year- 
book of Pharmacy. 1 ge 546. (London: J. and A. 
Churchill, 1922.) 12s. net. 

British Commercial Gas "Association, Compiled by 
the. Gas Manufacture, Distribution and Use: Teacher’ 
Notes for Lessons, with Blackboard Illustrations. Second 
and revised edition. Demy 4to. Pp. 148. (London: 
British Commercial Gas Association, 30 Grosvenor 
Gardens, 1922) 

Broglie, - de. Exposé concernant les résultats 
actuels relatifs aux éléments isotopes. (Publications de 
la Société de Chimie-Physique, XI.) Roy. 8vo. Pp. 15. 
(Paris: J. Hermann, 1922.) .2 francs 

Darrow, F. L Questions and Problems in Chemistry. 
Cr. 8vo. Pp. vii +177. (London: G. Bell and Sons, 
Ltd., 1923.) 3s. 6d. net.* 

Fischer, Emil. Untersuchungen iiber Aminosduren, 
Polypeptide und Proteine II (1907-1919). Gesammelte 
Werke, herausgegeben von M. Bergmann. Sup. Roy. 
8vo. Pp.ix+922. (Berlin: J. Springer, 1923.), 24s. 2d.* 
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Friedheim, C., und Peters, F., Herausgegeben von. 
Gmelin-Krauts Handbuch der anorganischen Chemie. 
7 ganzlich umgearbeitete Auflage. Lieferungen 199-203. 
(Band IV, Abt. 2; Bogen 5 bis 24.) (Heidelberg: C. 
Winter, 1922.) 

Friend, J. N., Edited by. Text-book of Inorganic 
Chemistry. Vol. 9, Part 1: Cobalt, Nickel, and the 
Elements of the Platinum Group. By J. N. Friend. 
(Griffin’s Scientific Text-books.) Second edition revised. 
Med. 8vo. Pp. xxv +367. (London: C. Griffin and 
Co., Ltd., 1922.) 18s net.* 


Gardner, H. A. Physical and Chemical Examination | 


of Paints, Varnishes and Colours. Pp. 218, and Supple- 
ment of about 150 pages consisting of Circulars issued by 
the Inter-departmental Committee, Standard Specifica- 


tions Board, U.S. Government. (Washington: P. H. 
Butler, 1845 B Street, N.W., 1922.) 9 dollars. 
Kehrmann, F. Gesammelte Abhandlungen. Band I. 


Abt. I: Untersuchungen iiber komplexe anorganische 
Sauren. Abt. II: Untersuchungen iiber sterische Hin- 
derung. Pp. viii+203. (Leipzig: G. Thieme, 1922.) 8s. 
Klimont, J. Die neueren synthetischen Verfahren 
der Fettindustrie. (Chemische Technologie in Einzel- 
darstellungen : Spezielle chemische Technologie.) 
(Leipzig: O. 


2 neubearbeitete und vermehrte Auflage. 
Spamer, 1922.) 

Kling, A. Méthodes actuelles d’expertises employées 
au laboratoire municipal de Paris. Tome II: Matiéres 
grasses, beurre, cires et paraffine, essence de térébenthine, 


huiles minérales. 8vo. Pp. 328. (Paris: Libr. Dunod, 
1922.) 32 francs. 

Lederlin, P. Blanchiment, teinture, impression, 
appréts. (Encyclopédie de Chimie industrielle.) Med. 
8vo. Pp. 543. (Paris: J.-B. Bailliére et fils, 1923.) 
45 francs.* 


Malinovszky, A. Ceramics: a Manual for Chemists, 
Engineers and Manufacturers. Cr. 8vo. Pp. 282. 
(London : Scott, Greenwood and Son, 1923.) 8s. 6d. net. 

Newth, G. S. A Text-book of Inorganic Chemistry. 
New and enlarged edition. Gl. 8vo. Pp. xiii +772. 
(London : Longmans, Green and Co., 1923.) ; 

Noyes, A. A., and Sherrill, M. S. An Advanced 
Course of Instruction in Chemical Principles. Demy 
8vo. Pp. xviii+310. (New York: The Macmillan Co. ; 
London : Macmillan and Co., Ltd., 1922.) 18s. net.* 

Ostwald, W. Kleines Praktikum der Kolloid Chemie. 
4 Auflage. Pp. xii+172. (Dresden und Leipzig: T. 
Steinkopff, 1922.) 3s. 4d. 

Palmer, L. S. Carotinoids and related Pigments: 
the Chromolipoids. (American Chemical Society Mono- 
graph Series.) Med. 8vo. Pp. 316. (New York: The 
Chemical Catalog Co., Inc., 1922.) 4.50 dollars.* 

Read, J., Delivered by. A Study in Historical 
Chemistry: being the Livingstone Lectures for 1922. 
Demy 8vo. Pp. 48. (Sydney, N.S.W.: Camden College, 


1922.) * 
Richter, V. von. Organic Chemistry: or Chemistry 
of the Carbon Compounds. Edited by R. Anschiitz and 
H. Meerwein. Vol. 3: Heterocyclic Compounds. Trans- 
lated from the Eleventh German edition by E. E. Fournier 
d’Albe. Med. 8vo. Pp. xviii+326. (London: Kegan 
Paul and Co., Ltd.; Philadelphia: P. Blakiston’s Son 


and Co., 1923.) 25s. net.* 


Roth, W. Die Entwicklung der Chemie zur Wissen- 
schaft. Pp. 32. (Miinchen und Berlin: R. Oldenbourg, 
1922.) 


Sabatier, P. Catalysis in Organic Chemistry. Trans- 
lated by E. E. Reid. Med. 8vo. Pp. 406. (New York: 
D. Van Nostrand Co., 1922.) 5 dollars. 

Schwartz, R. The Chemistry of the Inorganic 
Complex Compounds: an Introduction to Werner’s 
Co-ordination Theory. Authorised translation by L. W. 
Bass. Demy 8vo. Pp. 82. (New York: J. Wiley and 
Sons, Inc., 1923.) 1.75 dollars. 

Taylor, R. L. Bleaching Powder and its Action in 
Bleaching. Pp. 78. (Manchester and London: J. 
Heywood, Ltd., 1922.) 4s. 6d. 

Tuttle, J. B. The Analysis of Rubber. (American 
Chemical Society Monograph Series.) Med. 8vo. Pp. 
155. (New York: The Chemical Catalog Co., Inc., 
1922.) 2.50 dollars. 


Technology 
Austin, W. E. Principles and Practice of Fur Dress- 


ing and Fur Dyeing. Med. 8vo. Pp. vi+1g91. (London: 
The Library Press, Ltd., 1922.) 21s. net.* 
Belaiew, N. T. Crystallisation of Metals: being a 


Course of Advanced Lectures in Metallurgy delivered at 
the Royal School of Mines, Imperial College, under the 
Auspices of the University of London in February and 
March 1922. Cr. 8vo. Pp. 143+21 plates. (London: 
University of London Press, Ltd., 1923.) 7s. 6d. net.* 

Brunner, R. The Manufacture of Lubricants, Shoe 
Polishes, and Leather Dressings. Translated from the 
sixth German edition. Third English edition, revised 
and enlarged by H. B. Stocks. Demy 8vo. Pp. 252. 
(London : Scott, Greenwood and Son, 1923.) tos. 6d. net. 

Duckworth, S. G. Ship Joinery: the Woodwork 
Fittings of a Modern Steel Vessel. (Routledge’s Modern 
Trade-book Series.) Demy 8vo. Pp. 222. (London: 
G. Routledge and Sons, Ltd., 1923.) 5s. net. 

Eccles, H., and Rackham, B. Analysed Specimens 
of English Porcelain. Cr. 8vo. Pp. 53+16 plates. 


(London : H.M. Stationery Office, 1923.) Is. net. 

Fritsch, J. Le Platre: Fabrication, propriétés, 
applications. Cr. 8vo. Pp. viii+246. (Paris: Libr. 
Desforges, 1923.) 12 francs. 


Gamble, W. Music Engraving and Printing: Histori- 
cal and Technical Treatise. Fcap. 4to. Pp. x+266. 
(London : Sir I. Pitman and Sons, Ltd., 1922.) 21s. net. 

Geuze, L. Forgeage et laminage. (Encyclopédie 
miniére et métallurgique.) Roy. 8vo. Pp. 362. (Paris: 
J.-B. Bailliére et fils, 1922.) 30 francs. 


Gilbreth, M. ABC de lorganisation scientifique 
du travail. (Bibliothéque des Annales des Postes et 
Télégraphes.) Cr. 8vo. Pp. 96. (Paris: E. Chiron, 
1922.) 6 francs. 


Hayes, H. Drop Forging and Drop Stamping: an 
Introductory Treatise on the Equipment and Methods of 
the Drop Forge Shop and the Thermal and Mechanical 


Treatment and Metallurgy of Drop Forgings. (Pitman’s 
Technical Primers.) Fcap.8vo. Pp. xi+108. (London: 
Sir I. Pitman and Sons, Ltd., 1922.) 2s. 6d. net. 


Hearson, H. R. The Manufacture of Iron and Steel : 
a Handbook for Engineering Students, Merchants, and 
Users of Iron and Steel. Second edition. 8vo. 

120. (London: E. and F. N. Spon, Ltd., 1922.) 5s. net. 

Heermann, P., und Durst, G. Betriebseinrichtungen 
der Textilveredelung. 2 Auflage von ‘“‘Anlage, Ausbau 
und Einrichtungen von Farberei-, Bleicherei- und Appretur- 
Betrieben’’ von P. Heermann. Pp. 164. (Berlin: 
J. Springer, 1922.) 

Hurst, I. T. Handbook of Formule, Tables, and 
Memoranda: for Architectural Surveyors, Draughtsmen, 
and others engaged in Building. Sixteenth edition. 
Oblong 32mo. Pp. 712. (London: E. and F. N. Spon, 
Ltd., 1923.) 8s. 6d. net. 

Hurst, J. T. Spon’s Engineers’ Tables for Civil and 
Mechanical Engineers, Builders, Contractors, Plumbers, 
etc. Twelfthedition. Newimpression. 64mo. Pp. 278. 
(London: E. and F. N. Spon, Ltd., 1923.) 1s. 6d. net. 

Kiddier, W. The Brushmaker and the Secrets of his 
Craft: his Romance. (Pitman’s Common Commodities 
and Industries.) Cr. 8vo. Pp. ix+142. (London: Sir 
I. Pitman and Sons, Ltd., 1923.) 3s. net. 

Molesworth, Sir G. L. A Pocket-book of Useful 
Formule and Memoranda for Civil, Mechanical and 
Electrical Engineers. Twenty-eighth edition, revised and 
enlarged. Oblong32mo. Pp.760. (London: E.andF.N. 
Spon, Ltd., 1923.) 7s. 6d. net. 

Morgan, S. The Preparation of Plantation Rubber. 
With a Preface and a Chapter on Vulcanization by 
H. P. Stevens. Demy 8vo. Pp. xvi+ 331. (London, 
Bombay and Sydney: Constable and Co., Ltd., 1922.) 
21s. net.* 

Pattison, J. T. Aluminium. Traduit de l'anglais 
par N. Champsaur. Fcap. 8vo. Pp. 100. (Paris et 
Liége : Ch. Béranger, 1923.) 10 francs. 

Procter, H. R. The Principles of Leather Manu- 
facture. Second edition. Roy. 8vo. Pp. 696. (Lon- 


don: E. and F. N. Spon, Ltd., 1922.) 32s. net. 
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Robinson, C. S. The Recovery of Volatile Solvents. 
8vo. Pp. 188. (New York: The Chemical Catalog Co., 
Inc., 1922.) 2.50 dollars. 

Royal Engineers in the European War, 1914-19, 
The Work of the. Military Mining. (Published by the 
Secretary, Institution of Royal Engineers, Chatham.) 
Roy. 8vo. Pp. x+148+61 plates. (Chatham: W. and 

. Mackay and Co., Ltd., 1922.) 12s. 6d.; 7s. 6d. to 

embers of the I.R.E.* 

Watson, J., The late. Cements and Artificial Stone : 
a Descriptive Catalogue of the Specimens in the Sedgwick 
Museum, Cambridge. Edited by R. H. Rastall. Cr. 
8vo. Pp. xii+131. (Cambridge: W. Heffer and Sons, 
Ltd. ; London: Simpkin, Marshall and Co., Ltd., 1922.) 
6s. net.* 

Wolff, H., und Schlick, W. Farben- und Lack- 
kalendar: Taschenbuch fiir die Farben- und Lack- 
Industrie, sowie fiir den einschlagigen Handel. Pp. 177. 
(Stuttgart : Wissenschaftliche Verlagsgesellschaft m.b. 
1923.) 

Young, C., Edited by. Spon’s Practical Builder’s 
Pocket-book ;, a Reference Book of Memoranda, Tables, 
and Official Rules and Regulations for Architects and 
Builders. Third edition. Fcap. 8vo. Pp. 533. (Lon- 
don: E. and F. N. Spon, Ltd., 1923.) 8s. 6d. n 


Astronomy 


Andoyer, H. Faculté des Sciences de Paris. Cours 
d’astronomie. Premiére partie: Astronomie théorique. 
3° édition entiérement refondue. Sup. Roy. 8vo. 
lii+455. (Paris: J. Hermann, 1923.) 35 francs.* 

Hawkins, Mrs. H. P. The Star Calendar, 1923: 
with Star Map of the Northern Hemisphere. Gl. 8vo. 
Pp. 4. (London: Simpkin, Marshall and Co., Ltd., 
1922.) 6d. net. 

Horner, D. W. Easy Astronomy. Cr. 8vo. Pp. 
xv +140. (Glasgow: J. Brown and Sons, 1923.) §s. net. 

Maillard, L. Quand la lumiére fut . . . Tome I: 
Cosmogonies anciennes. Cr. 8vo. Pp. 214 +6 planches. 
(Paris : Les Presses universitaires de France, 1922.) 

Schorr, R., Herausgegeben von. Carl Riimkers 
Hamburger Sternverzeichnis 1845.0, enthaltend 17,724 
Sterndérter, abgeleitet aus den Beobachtungen am Meridian 
kreis der Hamburger Sternwarte in den Jahren 1836 bis 
1856. Roy. 4to. Pp. xiv+488. (Bergedorf: Verlag 
der Sternwarte, 1922.) * 

Whyte, Rev. C. Our Solar System and the Stellar 
Universe: Ten Popular Lectures. Med. 8vo. , 
xi +234+18 plates. (London: C. Griffin and Co., Ltd., 
1923.) 10s. 6d. net.* 

- Willson, R. W. Laboratory Astronomy. 8vo. Pp. 
189. (London: Oxford University Press, 1923.) 6s. 6d. 
net. 


Meteorology : Geophysics 


Air Ministry : Meteorological Office. Supplement 
No. 2 to Particulars of Meteorological Reports issued by 
Wireless Telegraphy in Great Britain and the Countries 
of Europe and North Africa. (Containing Amendments 
based on Information available up to 15th November 
1922.) Med. 8vo. Pp. 16. (London: H.M. Stationery 
Office, 1923.) 1s. 4d. net.* 

Air Ministry : Meteorological Office. The Marine 
Observer’s Handbook. (M.O. 218.) Third edition (with 
Corrections to September 1922). Roy. 8vo. Pp. iv+qg9. 
(London: H.M. Stationery Office, 1922.) 5s. net.* 

Air Ministry : Meteorological Office. British 
Meteorological and Magnetic Year-book, 1919. Part 4: 
Hourly Values from Autographic Records, 1919; com- 

g Hourly Readings of Terrestrial Magnetism at 
Bskdalemuir Observatory, and Summaries of the Results 
obtained in Terrestrial Magnetism, Meteorology, and 
Atmospheric Electricity, chiefly by Means of Self- 
recording Instruments, at the Observatories of the 
Meteorological Office. (M.O. 235f.) Roy. 4to. Pp. 
72+3 Ferg) (London: H.M. Stationery Office, 1922.) 
17s. 6d. net.* 


Bureau des Longitudes. Annuaire pour l’an 1923 
publié par le Bureau des Longitudes. Demy 16mo. Pp. 
viii + 654 +A118 +Br2 Supplément a l’An- 
nuaire du Bureau des Longitudes pour l’an 1923: Dis- 
tribution des pluies en France. 15 planches. (Paris: 
Gauthier-Villars et Cie., 1923.) 6.50 francs.* 

Department of Commerce: U.S. Coast and 
Geodetic Survey. Terrestrial Magnetism: Results of 
Magnetic Observations made by the United States Coast 
and Geodetic Survey in 1921. (Serial No. 205, Special 
Publication No. 87.) Med. 8vo. Pp. ii+25. (Washing- 
ton : Government Printing Office, 1922.) 5 cents.* 

Department of Commerce: U.S. Coast and Geo- 
detic Survey. Terrestrial Magnetism: Magnetic De- 
clination in the United States for January 1, 1920. By 
D. L. Hazard. (Serial No. 215: Special Publication 
No. 90.) Med. 8vo. Pp. 30. (Washington: Govern- 
ment Printing Office, 1922.) 5 cents.* 

Glazebrook, Sir R., Edited by. A Dictionary of Applied 
Physics. In 5 wols. Med. 8vo. Vol. 3: Meteorology, 
Metrology, and Measuring Apparatus. Pp. vii +839. 
(Lordon : Macmillan and Co., Ltd., 1923.) 63s. net.* 

McAdie, A. Wind and Weather. Gl. 8vo. Pp. 82. 
(New York: The Macmillan Co., 1922.) 1.25 dollars.* 


Geology: Mineralogy 


Aberg, N. La Civilisation énéolithique dans la 
Péninsule Ibérique. (Arbeten utgifna med understéd af 
Vilhelm Ekmans Universitetsfond, Uppsala, 25.) Sup. 
Roy. 8vo. Pp. xiv+204 +25 plates. (Uppsala: A.-B. 
Akademiska Bokhandeln; Leipzig: O. Harrassowitz ; 
Paris: Libr. H. Champion, 1921.) 15 kroner.* 

Baren, J. van. On the Correlation between the 
Fluvial Deposits of the Lower-Rhine and the Lower- 
Meuse in the Netherlands and the Glacial Phenomena in 
the Alps and Scandinavia. (Mededeelingen van de 
Landbouwhoogeschool et van de Daaraan Verbonden 
Instituten, Deel 23, Verhandeling 1.) Roy. 8vo. Pp. 
32+18 plates. (Wageningen: H. Veenman, 1922.) 
2.50 francs.* 

Cotton, C. A. Geomorphology of New Zealand. 
Part 1: Systematic, an Introduction to the Study of 
Land-forms. (New Zealand Board of Science and Art: 
Manual No. 3.) Demy 8vo. Pp. x+462. (Wellington, 
N.Z.: Dominion Museum, 1922.) 18s. ; cloth, 22s. 6d.* 

Cullis, Cc. G., and Edge, A. B. Report on the 
Cupriferous Deposits of Cyprus. Fecap. folio. Pp. 48 
+5 plates. (London: The Crown Agents for the Colonies, 
1922.) 20s.* 

Deecke, W. Die Fossilisation. Sup. Roy. 8vo. , 
vii+216. (Berlin: Gebriider Borntraeger, 1923.) 8s. 2d.* 

Department of the Interior: United States Geo- 
logical Survey. Bulletin 724: Nitrate Deposits in the 
Amargosa Region, South-eastern California. By L. F. 
Noble, G. R. Mansfield, and others. Med. 8vo. Pp. vii 
+99+35 plates. (Washington: Government Printing 
Office, 1922.) 35 cents.* 

Department of the Interior: United States Geo- 
logical Survey. Water-Supply Paper 463: Water 
Supply of the United States, 1917. Part 12: North 
Pacific Drainage Basins. B: Snake River Basin. Med. 
8vo. Py. v+168+2 plates. 15 cents. Water-Supply 
Paper 478: Surface Water Supply of the United States, 
1918. Part 8: Western Gulf of Mexico Basins. Med. 
8vo. = iv+106+2 plates. 10 cents. Water-Supply 
Paper 482: Surface Water Supply of the United States, 
1918. Part 12: North Pacific Slope Drainage Basins; A: 
Pacific Basins in Washington and Upper Columbia River 
Basin. Med. 8vo. Pp.v+173. 15 cents. Water-Supply 
Paper 484: Surface Water Supply of the United States, 
1918. Part 12: North Pacific Slope Drainage Basins. 
C: Lower Columbia River Basin and Pacific Slope 
Drainage Basins in Oregon. Med. 8vo. Pp. v+141+2 
plates. 15 cents. Water-Supply Paper 490-C: Routes 
to Desert Watering Places in the Lower Gila Region, 
Arizona. By C.P. Ross. Med. 8vo. Pp. iv+4+271-315 
+7 as (Washington: Government Printing Office, 
1922 
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Fox, C. S. Civil Engineering Geology. Roy. 8vo. 

. xvi+144. (London: C. Lockwood and Son, 1923.) 
18s. net.* 

Gardiner, C.1I. Geology. (Science for All Series.) Cr. 
8vo. Pp. x+138. (London: J. Murray, 1923.) 3s. 6d.* 

Geological Survey, Memoirs of the. Special Reports 
on the Mineral Resources of Great Britain. Vol. 4: 
Fluorspar. By R. G. Carruthers and R. W. Pocock ; 
with Contributions by D. A. Wray, H. Dewey, and C. E. N. 
Bromehead. Third edition. Med. 8vo. Pp. iv+4z2. 
(Southampton: Ordnance Survey Office; London: 
E. Stanford, Ltd., 1922.) 1s. 6d. net.* 

Geological Survey, Memoirs of the. England and 
Wales: Explanation of Sheet 238. The Geology of the 
Country around Aylesbury and Hemel Hempstead. By 
R. L. Sherlock ; with Contributions by J. Pringle, C. P. 
Chatwin, and R. W. Pocock. Med. 8vo. Pp. vi+66. 
(Southampton: Ordnance Survey Office; London: 
E. Stanford, Ltd., 1922.) 2s. net.* 

Geological Survey, Scotland, Memoirs of the. 
Special Reports on the Mineral Resources of Great Britain. 
Vol. 24: Cannel Coals, Lignite and Mineral Oil in Scotland. 
By W. Gibson, from Contributions by J. S. Flett, E. M. 
Anderson, G. W. Lee, and M. Macgregor. Roy. 8vo. 
Pp. iv+73. (London: H.M. Stationery Office ; South- 
ampton : Ordnance Survey Office, 1922.) 2s. net.* 

ordon, S. G. The Mineralogy of Pennsylvania. 
(Special Publication No. 1.) Sup. Roy. 8vo. Pp. 255 +iv. 
(Philadelphia : Academy of Natural Sciences, 1922.) * 

Hatch, F. H., and Rastall, R. H. The Petrology of 
the Sedimentary Rocks: a Description of the Sediments 
and their Metamorphic Derivatives. Revised edition. 
Cr. 8vo. Pp. xv +368. (London: G. Allen and Unwin, 
Ltd., 1923.) 12s. 6d. net.* 

Hennig, E. Geologie von Wiirttemberg nebst Hohen- 
zollern. (Handbuch der Geologie und Bodenschatze 
Deutschlands.) Lieferung 1. Sup. Roy. 8vo. Pp. iii 
+216. (Berlin: Gebriider Borntraeger, 1922.) 8s. 2d.* 

McCann, W.S. Geology and Mineral Deposits of the 
Bridge River Map-Area, British Columbia. (Memoir 130, 
No. 111 Geological Series.) Roy. 8vo. Pp. iii+115. 
(Ottawa: Department of Mines, Geological Survey, 
1922.) * 

Rinne, F. Krystallographische Formenlehre und An- 
leitung zu krystallographisch-optischen sowie réntgeno- 
graphischen Untersuchungen. 4-5 Auflage. Pp. 254 
+1 Tafel. (Leipzig: M. Janecke, 1922.) 

Shetelig, H. Primitive Tider i Norge: En oversigt 
over stenalderen. Demy 8vo. Pp. iv+380. (Bergen: 
J. Greigs Forlag, 1922.) * 

Stille, H. Die Schrumpfung der Erde: Festrede 
gehalten zur Jahresfeier der Georg August-Universitat 
zu Gottingen am 5. Juli 1922. Roy. 8vo. Pp. 37. 
(Berlin : Gebriider Borntraeger, 1922.) 1s. 8d.* 

Walkom, A. B. Paleozoic Floras of Queensland. 
Part 1: The Flora of the Lower ana Upper Bowen Series. 
(Queensland Geological Survey, Publication No. 270.) 
Roy. 8vo. Pp. 65, including 9 plates. (Brisbane: 
Department of Mines, Queensland Geological Survey, 
1922.) * 

Werth, E. Der fossile Mensch. Zweiter Teil. Sup. 
Roy. 8vo. Pp. 337-576. (Berlin: Gebriider Borntraeger, 
1923.) 12s. 8d.* 


Geography: Travel 


Anderson, A. H. Croydon with its Surroundings: a 
Handbook for Visitors and Residents. With Chapters 
by J. E. Morris. Fifth edition. Cr. 8vo. Pp. 108 + xxiii. 
(London : Homeland Association, 1923.) 1s. 6d. net. 

Bruce, J. The Americas. (The Explorer Geo- 

phies.) Large Cr. 8vo. Pp. viii+216. (London: 

. Bell and Sons, Ltd., 1922.) 35.* 

Bryce, Viscount. Memories of Travel. Demy 8vo. 
Pp. xiii+300. (London: Macmillan and Co., Ltd., 
1923.) 12s. 6d. net.* 

Cameron, Charlotte. Two Years in Southern Seas. 
Med. 8vo. Pp. 315. (London: T. Fisher Unwin, 1923.) 
21s. net. 

Conseil Permanent International pour 1’Explora- 
tion de la Mer. On the After-Effect of Ice-Winters 


upon the Deep-Sea Temperatures of the Kattegat. By 
J. Gehrke. (Publications de Circonstance, No. 75.) 
Sup. Roy. 8vo. Pp. 58. (Copenhague: A. F. Hgst 
et fils, 1922.) * : 

Enriquez, C. M. A Burmese Arcady: an Account 
of a Long and Intimate Sojourn amongst the Mountain 
Dwellers of the Burmese Hinterland, with a Description of 
their Engaging Characteristics and Customs, etc. Med. 
8vo. Pp. 282. (London: Seeley Service and Co., Ltd., 
1923.) 21s. net. 

Fairgrieve, J., and Young, E. The Human Geo- 
graphies: Secondary Series. Book 3: Auro-Asia. Cr. 
8vo. Pp. 344. (London: G. Philip and Son, Ltd., 
1923.) 3s. 6d. net. 

Falls, E. Im Zauber der Wiiste: Fahrten, Entdeckungen 
und Ausgrabungen der Menasexpedition. 8vo. Pp. xii +260. 
(Freiburg i. Br. : B. Herder, 1922.) 90 marks. 

Gilman, Isabel A. Alaska, the American Northland. 
(Inter-American Geographical Readers.) Cr. 8vo. Pp. 
343. (London, Calcutta and Sydney: G. G. Harrap and 
Co., Ltd., 1923.) 5s. net. 

Griggs, R. F. The Valley of Ten Thousand Smokes. 
Cr. 4to. Pp. xvi+340. (Washington: National Geo- 
graphic Society, 1922.) * 

Guilloteaux, E. Madagascar et la Céte des Somalis, 
Sainte-Marie et les Seychelles: Leur réle et leur avenir. 
Feap. 8vo. Pp. 294. (Paris: Libr. Perrin, 1922.) 7 francs. 

Longmans’ Geographical Series. Book II: The 
World for Junior Students. New edition. Cr. 8vo. 
Pp. viii+502. (London: Longmans, Green and Co., 
1922.) 5s. 

Longmans’ Geography for the Cape Standards. 
Standard III. Cr.8vo. Pp.32+8maps. od. Standard 
IV. Newedition. Cr. 8vo. Pp. 74. 1s. 4d. (London: 
Longmans, Green and Co., 1922.) 

McKay, Louise. The Mountains of Mourne: their 
Charm and their People. Gl. 8vo. Pp. 127. (London: 
Jarrolds, Ltd., 1922.) 2s. 6d. net. 

Martonne, E.de. Abrégé de géographie physique. Med. 
8vo. Pp. v+355. (Paris: A. Colin, 1922.) 15 francs.* 

Philip, G., Edited by. Philip’s New Graphic Atlas. 
Demy 8vo. Pp. xxxii+16. (London: G. Philip and 
Son, Ltd., 1923.) 2s. net. 

Rasmussen, K. In der Heimat des Polarmenschen : 
Die zweite Thule-Expedition 1916-18. Med. 8vo. Pp. 
viii + 366. (Leipzig: F. A. Brockhaus, 1922.) 1500 marks. 

Stefansson, V. Hunters of the Great North. 8vo. 
(London, Calcutta and Sydney: G. G. Harrap and Co., 
Ltd., 1922.) 6s. net. 

Stevens, W. C. Vistas. Cr. 8vo. Pp. x+129. 
(New York: Monteith Book Company, 1923.) 

Sweeting, H. R. Nisbet’s Self-Help Geography 
Series: The Americas. Cr. 8vo. Pp. 240. (London: 
Nisbet and Co., Ltd., 1922.) 2s. 8d. 

Townshend,R.B. A Tenderfoot in Colorado. Med. 8vo. 
Pp. xiii +282. (London: J. Lane, 1923.) tos. 6d. net. 


General Biology: Natural History 


Barton, F. T. Our Dogs: and All About Them. 
New and revised edition. Post 8vo. Pp. xxi+334. 
(London: Jarrolds, Ltd., 1923.) 7s. 6d. net. 

Bent, A. C. Life Histories of North American Petrels 
and Pelicans and their Allies: Order Tubinares and 
Order Steganopodes. (Smithsonian Institution: United 
States National Museum, Bulletin 121.) Roy. 8vo. Pp. 
xii + 343 +69 plates. (Washington: Government Print- 
ing Office, 1922.) 80 cents.* 

Burlingame, L. L., Heath, H., Martin, E., and 
Peirce, G. L. General Biology. 8vo. Pp. xxix +568. 
(New York: H. Holt and Co., 1923.) 3.50 dollars. 

Coleridge, Hon. G. Pan’s People: the Lure of 
Little Beasts. Demy 8vo. Pp. 183. (London: T. 
Fisher Unwin, 1923.) 9s. net.* 

Daniel, J. F. The Elasmobranch Fishes. Sup. Roy. 
8vo. Pp. xi+334. (Berkeley, Cal.: University of 
California Press, 1922.) 4.50 dollars.* 

Drury, W. D. Garden Animals: Friends and Foes. 
Cr. 8vo. Pp. 145. (London: “ Bazaar, Exchange and 
Mart,’’ 1922.) 2s. net. 
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Hall, H. R. Round the Year in Richmond Park: 
Birds, Flowers and Trees. Gl. 8vo. Pp. 63. (London: 
Selwyn and Blount, Ltd., 1923.) 2s. net. 

Hebard, M. Studies in Malayan, Melanesian and 
Australian Tettigoniide (Orthoptera). (Proceedings of 
the Academy of Natural Sciences of Philadelphia, Vol. 
74.) Sup. Roy. 8vo. Pp. 121-299 +plates 11-22. (Phila- 
delphia : pores ioe of Natural Sciences, 1922.) * 

ameson, A. P. Report on the Di of Silk- 
worms in India. Sup. Roy. 8vo. Pp. v +165 +8 plates. 
(Calcutta : Government Printing Office, 1922.) 3 rupees.* 

Ministry of Agriculture and Fisheries. Report on 
Market Measurements in Relation to the English Cod 
Fishery during the Years 1912-14. By E. S. Russell. 
(Fishery Investigations, Series 2, Vol. 5, No. 1.) Feap. 
folio. Pp. 76. (London: H.M. Stationery Office, 1922.) 
16s. net.* 

Morgan, T. H., assisted by Sturtevant, A. H., 
Muller, H. J., and Bridges, C. B. The Mechanism 
of Mendelian Heredity. New edition. 8vo. Pp. xxiv 
+360. (New York: H. Holt and Co., 1923.) 5 dollars. 

organ, T.H. A Laboratory Manual, to accompany 
“The Mechanism of Mendelian Heredity.” Svo. Pp. 
16. (New York: H. Holt and Co., 1923.) 25 cents. 

Parnell, F. R., with the assistance of Rangaswami 

Ayyangar, G. N., Ramiah, K., and Srinivasa Ay- 

gar, C. R. The Inheritance of Characters in Rice, 
I. (Memoirs of the Department of Agriculture in 
India, Botanical Series, Vol. 11, No. 8.) Cr. 4to. 2 
185-208 +5 plates. (Calcutta: Thacker, Spink and Co. ; 
London : W. Thacker and Co., 1922.) 1.4 rupees ; 1s. 8d.* 

Roule, L. Les Poissons migrateurs, leur vie et leur 
péche. Un important probléme d’histoire naturelle 
océanographique et économique. (Bibliothéque de Culture 
générale.) Feap. 8vo. Pp. 175. (Paris: E. Flam- 
marion, 1922.) 4.50 cs. 

Sch , P., Herausgegeben von. Biologie der Tiere 
Deutschlands. Lieferung 1, Teil 2-3. Demy 8vo. Pp. 
2.12 +3.31. (Berlin: Gebriider Borntraeger, 1922.) 8d.* 

Warmington, Rev. E. J. Comparative Humanology. 
Roy. 8vo. Pp. xi+561. (London: Jarrolds, Ltd., 1923.) 
12s. 6d. net. 


Botany: Horticulture: Forestry 


Anderson, O. G., and Roth, F. C. Insecticides and 
Fungicides, Spraying and Dusting uipment: a 
Laboratory Manual with Supplementary Text Material. 
Med. 8vo. Pp. 337. (New York: J. Wiley and Sons, 
Inc., 1923.) 3 dollars. 

Davis, W. Plant Propagation. Edited by W. D. 
Drury. Cr. 8vo. Pp. 211. (London: ‘“ Bazaar, Ex- 
change and Mart,” 1922.) 3s. 6d. net. 

Gunston, H. W., and Hawkes, C. W. Principles 
and Practice of School Gardening and Connected Hand- 
work. (Pitman’s Handwork Series.) Demy 8vo. Pp. 
195. (London: Sir I. Pitman and Sons, Ltd., 1922.) 


6s. net. 

Hegi, G. Illustrierte Flora von Mitteleuropa, mit 
besonderer Beriicksichtigung von Deutschland, Osterreich 
und der Schweiz. 40-41 Lieferung, Band IV, 2 (1-2 
Lieferung). 42-44 und 45-47 Lieferung, Band IV, 2 
(Lieferung 3-8). (Miinchen: J. F. Lehmann, 1922.) 

insbauer, K., Herausgegeben von. Handbuch der 
Pflanzenanatomie. Allgemeiner Teil: Cytologie (Die 
Organe der Zelle). Band 2: Allgemeine Pflanzenkaryo- 
logie. Von G. Tischler. Sup. Roy. 8vo. Lieferung 6. 
Pp. 577-768. Lieferung 7. Pp. xv +769-899. (Berlin: 
Gebriider Borntraeger, 1922.) 2 parts, 16s. 5d.* 

Onslow, M. W. Practical Plant Biochemistry. 
Second edition. Roy. 8vo. Pp. vii+194. (Cambridge : 
At the University Press, 1923.) 12s. 6d. net.* 

Royal Botanic Gardens, Kew. Bulletin of Mis- 
cellaneous Information. Appendix I., 1923: List of 
Seeds of Hardy Herbaceous Plants and of Trees and 
Shrubs. Roy. 8vo. Pp. 31. (London: H.M. Stationery 
Office, 1922.) 8d. net.* 

Weatherwax, P. The Story of the Maize Plant. 
(University of Chicago Science Series.) (Chicago: Uni- 
versity of Chicago Press ; London: Cambridge University 
Press, 1923.) 1.75 dollars. 


Zoology 


Kiihn, A. Grundriss der allgemeinen Zoologie fiir 
Studierende. Roy. 8vo. Pp. vili+212. (Leipzig: G. 
Thieme, 1922.) 5s. 1d.* 

Trouessart, E. L. La Distribution géographique des 
animaux. (Encyclopédie scientifique; Bibliothéque de 
Zoologie.) Cr. 8vo. Pp. 332. (Paris: G. Doin, 1922.) 


Agriculture 


Allen, A. H. Electricity in Agriculture: the Uses 
of Electricity in Arable, Pasture, Dairy and Poultry 
Farming; Horticulture; Pumping and_ Irrigation ; 
Electroculture and General Mechanical and Domestic 
Service on Farms. (Pitman’s Technical Primers.) Fcap. 
8vo. Pp. x+117. (London: Sir I. Pitman and Sons, 
Ltd., 1923.) 2s. 6d. net. : 

» G. Propriétés oe des sols en agri- 
culture. (Collection Armand Colin.) Fcap.8vo. (Paris: 
A. Colin, 1923.) 5 francs. 

Macklin, T. Efficient Marketing for Agriculture : 
its Services, Methods and Agencies. (Social Science 
Text-books.) Ex. Cr. 8vo. Pp. xviii+418. (London: 
Macmillan and Co., Ltd., 1922.) 12s: 6d. net.* 

Mukerji, N. G. Handbook of Indian Agriculture., 
Fourth edition. 8vo. Pp. 622. (Calcutta: Thacker, 
Spink and Co.; London: W. Thacker and Co., 1923.) 
19s. net. 

Sundararaman, S. A New Ginger Disease in Goda- 
(Memoirs of the Department of Agriculture 
in India, Botanical Series, Vol. 11, No. 9.) Cr. 4to. Pp. 
209-217 +4 plates. (Calcutta: Thacker, Spink and Co. ; 
London : W. Thacker and Co., 1922.) 1 rupee; ts. 4d.* 

University of Oxford: Institute for Research in 
Agricultural Economics. The Froductivity of Hill Farm- 
ing: being the Report of an Inquiry in Three Typical 
Districts. Prepared by J. P. Howell. Demy 8vo. Pp. 
23. (London: Oxford University Press, 1922.) 1s. net.* 


Anatomy: Physiology 


Abderhalden, E. Nahrungsstoffe mit besonderen 
Wirkungen : Unter besonderer Beriicksichtigung der Be- 
deutung bisher noch unbekannter Nahrungsstoffe fiir die 

Pp. 


-Volksernahrung. (Die Volksernahrung, Heft 2.) 


ii+26. (Berlin: J. Springer, 1922.) 
Anrep, G. V., and Harris, D. T. Practical Physiology. 
Roy. 8vo. Pp. xi+212. (London: J. and A. Churchill, 


Ltd., 1922.) 22s. 6d. net. 

Heiduschka, A. Ole und Fette in der Ernahrung. 
Die Volksernahrung, Heft 3.) Pp. ii+34. (Berlin: 
1923.) 

»L.W. Practical Infant Feeding. 8vo. Pp. 483. 
(Philadelphia and London: W. B. Saunders Co., Ltd., 
1922.) 24s. net. 

Héber, R. Lehrbuch der Physiologie des Menschen. 
Dritte, neubearbeitete Auflage. Pp. vili +568. (Berlin: 
J. Springer, 1922.) 

Juckenack, A. Use Lebensmittel vom Standpunkt 
der Vitaminforschung. ird voraussichtlich die weitere 
Erforschung der physiologischen Bedeutung der Vitamine 
die bisherige Herstellung, Zubereitung und Beurteilung 
der Lebensmittel wesentlich beeinflussen ? (Die Volks- 
ernahrung, Heft 4.) Pp.ii+50. (Berlin: J. Springer,1923.) 

Kiss, F. Topographisch-anatomische Sezieriibungen. 
(Lehmanns medizinische Lehrbiicher.) Pp. 83. (Miinchen: 
J. F. Lehmann, 1922.) Ios. 

Pp’ R. O. Volksernahrung, 
eft 1.) +114. rlin: J. inger, 1922. 
Newman, H. ii. The Physiology of 

(University of Chicago Science Series.) (Chicago: Uni- 

versity of Chicago Press; London: Cambridge University 

Press, 1923.) 1.75 dollars. 
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Osterhout, W. J. V. Injury, Recovery and Death 


in Relation to Conductivity and Permeability. (Mono- 
graphs on Experimental Biology.) 8vo. Pp. 260. 
(Philadelphia and London: J. B. Lippincott Co., 1923.) 
10s. 6d. net. 


Robinson, A., Edited by. Cunningham’s Text -book 
of Anatomy. Fifth edition. Pp. 1577. (London: H. 
Frowde and Hodder and Stoughton, 1922.) 42s. 

Tomes, Sir C. S. A Manual of Dental Anatomy, 
Human and Comparative. Eighth edition, edited by 
H. W. M. Tims, with the assistance of C. B. Henry. 


Demy 8vo. Pp. vi+547. (London: J. and A. Churchill, 
1923.) 18s. net.* 
Triepel, H. Lehrbuch der Entwicklungsgeschichte. 


(Leipzig: G. Thieme, 1922.) 


Zweite Auflage. Pp. 211. 
gs. 6d. 


Anthropology: Ethnology 


Bilby, J.W. Among Unknown Eskimo: an Account 
of Twelve Years’ Intimate Relations with the Primitive 
Eskimo of Ice-bound Baffin Land, with a Description of 
their Ways of Living, Hunting Customs and Beliefs. 
Demy 8vo. Pp. 280+16 plates. (London: Seeley 
Service and Co., Ltd., 1923.) 21s. net.* 

British Museum. Guide to the Maudslay Collection 
of Maya Sculptures (Casts and Originals) from Central 
America. Demy 8vo. Pp. 94+8 plates. (London : 
British Museum, Bloomsbury, 1923.) 1s. 6d. net.* 

Fleure, H. J. The Races of England and Wales: a 
Survey of Recent Research. wos" Svo. Pp.118. (London: 
Benn Bros. Ltd., 1923.) 5s. m 

Gifford, E. W. Kinship Terminologies. 
(University of California Publications in American 
Archeology and Ethnology, Vol. 18.) Sup. Roy. 8vo. 
Pp. 285. (Berkeley, Cal.: University of California 
Press, 1922.) 4 dollars.* 

Goldenweiser, A. A. Early Civilization: an Intro- 
duction to Anthropology. Roy. 8vo. Pp. xiv +428. 
(London, Calcutta and Sydney: G. G. Harrap and Co., 
Ltd., 1923.) 15s. net. 

Petrie,W.F. A History of Egypt. In6vols. Vol.1: 
From the Earliest Kings to the XVIth Dynasty. Tenth 


edition, revised. Cr. 8vo. Pp. xvi+294. (London: 
Methuen and Co., Ltd., 1923.) 12s. net.* 
Philosophy: Psychology 
Bousfield, P. The Omnipotent Self: a Study in 
Self-Deception and Self-Cure. Cr. 8vo. . vii +171. 
(London : Kegan Paul and Co., Ltd., 1923.) 5s. net. 


Campion, G.G. Elements in Thought and Emotion : 
an Essay on Education, Epistemology, and the Psycho- 
Neural Problem. Demy 8vo. Pp. xvi+162. (London: 
University of London Press, Ltd., 1923.) 7s. 6d. net.* 

Fuller, Sir B. Causes and Consequences. Demy 
8vo. Pp. x+291. (London: J. Murray, 1923.) 12s.net.* 

» D. M. Nerves and Personal Power: Some 
Principles of Psychology as applied to Conduct and 


Health. Demy 8vo. Pp. 311. (London: G. Allen and 
Unwin, Ltd., 1923.) ros. 6d. net. 

Lucka, E. The Evolution of Love. Translated by 
Ellie Schleussner. Demy 8vo. Pp. 303. (London: G. 


Allen and Unwin, Ltd., 1922.) tos. 6d. net.* 

Pfister, O. Some Applications of Psycho-Analysis. 
Authorised English Version. Demy §8vo. 352. 
(London : G. Allen and Unwin, Ltd., 1923.) 16s. net.* 

Rivers, W. H. R. Psychology and Politics, and 
other Essays. (International Library of Psychology, 
Philosophy and Scientific Method.) Demy 8vo. 
vii+181. (London: Kegan Paul and Co., Ltd. ; 
York: Harcourt, Brace and Co., Inc., 1923.) 
net.* 

Rivers,W.H.R. Conflictand Dream. (International 
Library of Psychology, Philosophy and Scientific Method. ) 
Demy 8vo. Pp. xi+195. (London: Kegan Paul and 
Co., Ltd.; New York: Harcourt, Brace and Co., Inc., 
1923.) 12s. 6d. net.* 


New 
12s. 6d. 


Stekel, W. Conditions of Nervous Anxiety and their 


Treatment. Authorised translation by Rosalie Gabler. 
Demy 8vo. Pp. xii+435. (London: Kegan Paul and 
Co., Ltd.; New York: Dodd, Mead and Co., 1923.) 
25s. net.* 


Thouless, R. H. An Introduction to the Psychology 
of Religion. Cr. 8vo. Pp. vi+286. (Cambridge: At 
the University Press, 1923.) 7s. 6d. net.* 

Ward, J. A Study of Kant. Demy 8vo. Pp. vii 
+206. (Cambridge: At the University Press, 1923.) 

illustrated from 


12s. 6d. net. 

Wulf, M. de. Medizval Philosophy : 

the System of Thomas Aquinas. Demy 8vo. Pp. 151. 
(Cambridge, Mass.: Harvard University Press; London: 


Oxford University Press, 1923.) 8s. 6d. net. 


Bacteriology: Hygiene 


Hope, E. W.., in Collaboration with Hanna, W., and 
Stallybrass, C. O. Industrial Hygiene and Medicine. 
Demy 8vo. Pp. viii+766. (London: Bailliére, Tindall 
and Cox, 1923.) 21s. net.* 

Kristensen, M. Investigations into the Occurrence 
and Classification of the Hzmoglobinophilic Bacteria. 
Pp. 272. (Copenhagen: Levin and Munksgaard, 1922.) 

Robertson, W.G.A. Aids to Public Health. (Students’ 
Aids Series.) Pott 8vo. Pp. 167. (London: Bailliére, 
Tindall and Cox, 1923.) 3s. 6d. net. 


Medicine: Surgery 


Baetjer, F. H., and Waters, C. A. 
Diseases of the Bones and Joints: their 
Diagnosis by means of the Roentgen Rays. Roy. 8vo. 
(London: H. K. Lewis and Co., Ltd., 1922.) 70s. net. 

Barr, M. W., and Maloney, E. F. Types of Mental 
TDefectiyes. Roy. 8vo. (London: H. K. Lewis and Co., 
Ltd., 1922.) 16s. net. 

Bayliss, Sir W.M. The Colloidal State in its Medical 
and Physiological Aspects. (Oxford Medical Publica- 
tions.) Cr. 8vo. Pp. viii+95. (London: H. Frowde 
and Hodder and Stoughton, 1923.) 6s. net. 

Binnie, J. F. Manual of Operative Surgery. Eighth 
edition, revised and enlarged. Roy. 8vo. (London: 
H. K. Lewis and Co., Ltd., 1922.) 63s. net. 

Bordier, H. Diathermie et diathermothérapie. Pp. 
512. (Paris: J.-B. Bailliére et fils, 1922.) 30 francs. 

Bosanquet, W. C., and Wilson, G. S. Green’s 
Manual of Pathology and Morbid Anatomy. (University 
Series.) Thirteenth edition, revised and enlarged.’ Demy 
8vo. Pp. viii +624 +7 plates. (London: Bailliére, 
Tindall and Cox, 1923.) 21s. net. 

Brockbank, E. M. The Diagnosis and Treatment of 
Heart Disease: Practical Points for Students and Practi- 
tioners. Fifth edition, thoroughly revised and enlarged. 
Cr. 8vo. Pp. xi+232. (London: H. K. Lewis and Co., 
Ltd., 1923.) 6s. 6d. net. 

Brown, W. L. The Sympathetic Nervous System in 
Disease. (Oxford Medical Publications.) Second edition. 
Demy 8vo. Pp. 161. (London: H. Frowde and Hodder 
and Stoughton, 1923.) ros. 6d. net. 

Brugsch, T. Allgemeine Prognostik. Zweite er- 
weiterte Auflage. Pp. 623. (Berlin und Vienna: Urban 
und Schwarzenberg, 1922.) 3240 marks. 

Burnet, J. Dictionary of Medical Treatment and 
Diet. Second edition. Pp. 156. (London: A. and C. 
Black, Ltd., 1922.) 5s. 

Burrows, H. Mistakes and Accidents of Surgery. 
Demy 8vo. Pp. x+470. (London: Bailliére, Tindall 
and Cox, 1923.) 10s. 6d. net. 

Clark, A. J. Applied Pharmacology. Med. 8vo. 
> 398. (London: J. and A. Churchill, 1923.) 15s. 


Sir K. 
Mucous Membrane. 
Roy. 8vo. Pp. xvi+383. 


Injuries and 
Differential 


Diseases of the Gums and Oral 
(Oxford Medical Publications.) 
(London: H. Frowde and 


Hodder and Stoughton, 1923.) 42s. net. 
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Hare, Dorothy C. Notes on Rheumatism and Gout. 
Cr. 16m6. Pp. 82. (London: The Scientific Press, 
Ltd., 1923.) 1s. 3d. net. 

Hare, F. On Alcoholism: its Clinical Aspects and 
Treatment. Pp. xi+269. (London: J. and A. Churchill, 
1923.) 5s. net. 

Hewer, C. L. Anesthesia in Children. Pp. 111. 
(London: H. K. Lewis and Co., Ltd., 1923.) 4s. 6d. net. 

Jameson, J. An Introduction to Electrotherapy : 
for the Use of Students. Cr. 8vo. Pp. 208. (London: 
H. K. Lewis and Co., Ltd., 1922.) 6s. net. 

Johnstone, R. W. A Text-book of Midwifery: for 
Students and Practitioners. (Edinburgh Medical Series.) 


Fourth edition. Cr. 8vo. Pp. 536. (London: A. and 
C. Black, Ltd., 1923.) 15s. net. 

Journé, M. Précis de pee médicale. Pp. 
1269. (Paris: A. Maloine et fils, 1923.) 25 francs. 


Karn, Mary N., and Pearson, K. Studies in National 
Deterioration, X.: Study of the Data provided by a 
Baby-Clinic in a large Manufacturing Town. (Depart- 
ment of Applied Statistics, University of London, Uni- 
versity College: Drapers’ Company Research Memoirs.) 
Roy. 4to. Pp. iv+128. (London: Cambridge Uni- 
versity Press, 1922.) 15s.* 

Lawson, Sir A. War Blindness at St. Dunstan’s. 
(Oxford Medical Publications.) Demy 8vo. Pp. vii +148. 
_——- : H. Frowde and Hodder and Stoughton, 1923.) 
7s. 6d. net. 

Lindsay, J. A. Medical Axioms, Aphorisms and 
Clinical Memoranda. Cr. 8vo. Pp. viii+192. (London: 
H. K. Lewis and Co., Ltd., 1923.) 6s. net.* 

MacKenna, R. W. Diseases of the Skin: a Manual 
for Students and Practitioners. Roy. 8vo. Pp. x +460. 
(London: Bailliére, Tindall and Cox, 1923.) 21s. net. 

Macleod, J. M: H. Diseases of the Skin: a Text- 
book for Students and Practitioners. Roy. 8vo. (Lon- 
don: H. K. Lewis and Co., Ltd., 1923.) 70s. net. 

MacMichael, W. The Gold-head Cane. New 
edition, with an Introduction and Annotations by 
G. C. Peachey. Cr. 4to. Pp. xxxii+195. (London: 
H. Kimpton, 1923.) 18s. net. 

Mathieu, P., Richard, G., et Haranchipy. Traite- 
ment des maladies cardio-vasculaires le massage, le 
mouvement et les agents physiques. Cr. 8vo. Pp. 144. 
(Paris : G. Doin, 1922.) 

Medical Research, Committee of the Privy Council 
for. Report of the Medical Research Council for the 
Year 1921-22. Roy. 8vo. Pp. 125. (London: H.M. 
Stationery Office, 1922.) 3s. 6d. net.* 

Medical Research Council. Special Report Series, 
No. 71: Aetiology and Pathology of Rickets from an 
Experimental Point of View. (London: H.M. Stationery 
Office, 1922.) 4s. net. ; 

Moodie, R.L. The Antiquity of Disease. (University 
of Chicago Science Series.) (Chicago: University of 
Chicago Press; London: Cambridge University Press, 
1923.) 1.50 dollars. 

Osler, Sir W. Aequanimitas: with Other Addresses 
to Medical Students, Nurses, and Practitioners of Medicine. 
Second edition, fifth impression, with three additional 
addresses. 8vo. Pp. 485. (London: H. K. Lewis and 
Co., Ltd., 1922.) 7s. 6d. net. 

Paget, O. F. A Simple Treatment for Tuberculosis. 
Cr. 8vo. . xxiii+80. (London, Bombay and Sydney : 
Constable and Co., Ltd., 1923.) 5s. net. 

Robey, W.H. The Causes of Heart Failure. (Harvard 
Health Talks.) Fcap.8vo. Pp. 45. (Cambridge, Mass. : 
Harvard University Press; London: Oxford University 
Press, 1923.) 4s. 6d. net. 

Rochard, E., et Stern, W. M. Thérapeutique 
post-opératoire a l’usage des chirurgiens, praticiens et 
infirmiéres. Demy 8vo. Pp. 723. (Paris: G. Doin, 
1923.) 30 francs. 

eld, E. Kosmetik: ein Leitfaden fiir ae he 
Arzte. 6 verbesserte Auflage. Pp. 136. (Berlin: J 
Springer, 1922.) 

Scottish Board of Health. Report of the Circum- 
stances attending the Deaths of Eight Persons from 
Botulism at Loch Maree (Ross-shire). By G. R. Leighton. 
Roy. 8vo. Pp. 47. (Edinburgh and London: H.M. 
Stationery Office, 1923.) 2s. 6d. net.* 


Spittel, R. L. Frambesia T (Parangi of 
Ceylon). Demy 8vo. Pp. iv+59. (London: Bailliére, 
Tindall and Cox, 1923.) 5s. net. . 

. Stern, F. Die epidemische Encephalitis. Pp. 228. 
(Berlin : J. Springer, 1922.) 

Stevens, A.A. The Practice of Medicine. 8vo.- Pp. 
1106. (Philadelphia and London: -W. B. Saunders Co., 
Ltd., 1922.) 35s. net. 

Tidy, H. L. A Synopsis of Medicine. Third edition, 
revised and enlarged. Cr. 8vo. Pp. xv+985. (Bristol: 
J. Wright and Sons, Ltd.; London: Simpkin, Marshall 
and Co., Ltd.; Toronto: The Macmillan Company of 
Canada, Ltd., 1923.) 21s. net. 


Witherbee, W. D., and Remer, J. X-ray Dosage 
in Treatment and Radiography. Fcap. 8vo. Pp. vii 
+87. (New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1922.) 8s. net.* 

Miscellaneous 

Alton, R. Violin Making and Repairing. (‘‘ Work” 
Handbooks.) Cr. 8vo. Pp. 152. (London: Cassell and 
Co., Ltd., 1923.) 1s. 6d. net. 


Ballore, R. de M. de, Under the Direction of. 
Index Generalis : General Year Book of the Universities, 
High Schools, Academies, Archives, Libraries, Scientific 
Institutions, Botanical and Zoological Gardens, Museums, 
Observatories and Learned Societies, Fcap. 8vo. : 
2111. (Paris: Gauthier-Villars et Cie, 1923.) 55 francs; 

* 
"beard of Education. Report of the Consultative 
Committee on Differentiation of the Curriculum for Boys 
and Girls respectively in Secondary Schools. Roy. 8vo. 
Pp. xvi+193. (London: H.M. Stationery Office, 1923.) 
2s. od. net.* 

Dannemann, F. 
Entwicklung und in ihrem Zusammenhange. 
Pp. 434. (Leipzig: W. Engelmann, 1922.) 

Department of the Interior : Bureau of Education. 
Supervision of Rural Schools. By Katherine M. Cook. 
(Bulletin No..10.) Med. 8vo. Pp. iii+111. (Washing- 
ton : Government Printing Office, 1922.) 15 cents.* 

Jordan, D. S. The Days of a Man: being Memories 
of a Naturalist, Teacher, and Minor Prophet of Democracy. 
In 2 vols. Med. 8vo. Vol. 1, 1851-1899. Pp. xxix 
+710+56 plates. Vol. 2, 1900-1921. Pp. xxix +906 
+56 plates. (Yonkers-on-Hudson, N.Y.: World Book 
Co., 1922.) 15 dollars.* 

Oesterreich, T. K. Occultism and Modern Science. 
Translated from the second German edition. Cr. 8vo. 
Pp. vii+181. (London: Methuen and Co., Ltd., 1923.) 
6s. net.* 

Royal Society of London. Year-book of the Royal 
Society of London, 1923. (No. 27.) Demy 8vo. Pp. 
iv+202. (London: Harrison and Sons, Ltd., 1923.) 

s. 6d.* 

, Science Masters’ Association. Elementary Science, 
Nature Study, and Practical Work in Preparatory Schools 
and the Lower Forms of Secondary Schools: being a 
Report of the Sub-Committee appointed by the Science 
Masters’ Association, 1922. _Demy 8vo. Pp. 20. (Lon- 
don : Oxford University Press, 1923.) 1s. net.* 

Sudan Government: Scientific Research Com- 
mittee. Bibliography of Scientific and Technical Litera- 
ture relating to the Anglo-Egyptian Sudan, published 
subsequently to 1900. Roy. 8vo. Pp. 45. (Khartoum : 
Sudan Printing Press, 1922.) P.T. 10; 2s.* 

Thompson, G., and Leslie, G. H. General Science. 


Die Naturwissenschaften in ihrer 
Band 3. 


Part 1. (Cassell’s Library of Applied Science.) Sup. 
Roy. 16mo. Pp. 160. and Co., Ltd., 
1923.) 2s. net.* 

Tregarthen, J.C. John Penrose: a Romance of the 
Land’s End. Cr. 8vo. Pp. vi+342.. (London: J. 
Murray.) 7s. 6d. net.* 

Wells, H.G. The Outline of History: being a Plain 


History of Life and Mankind. The Definitive edition, 
revi and rearranged by the Author. Imp. 8vo. Pp. 
xix +631. (London, New York, Toronto and Melbourne : 
Cassell and Co., Ltd., 1923.) 21s. net.* 
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Recent Scientific and Technical Books. 
Volumes marked with an asterisk have been received at *‘ NATURE” Office. 


Mathematics 


Assistant Masters, Association of. The Teaching 
of Elementary Geometry: being the Report of a Special 
Sub-Committee appointed by the Incorporated Associa- 
tion of Assistant Masters in Secondary Schools. Cr. 8vo. 
Pp.15. (London: Oxford University Press, 1923.) Is. net. 

Bauer, E.- La Théorie de la relativité. Gl. 8vo. 
Pp. iv+128. (Paris: Librairie de 1’Enseignement 
technique, 1922.) 6 francs. 

Brewster, G. W. Commonsense of the Calculus. 
Gl. 8vo. Pp. 62. (Oxford: Clarendon Press; London : 
Oxford University Press, 1923.) 2s. net. 

Bryan, G. H. Mathematical Tables. Roy. 8vo. Pp. 
27. (London: Macmillan and Co., Ltd., 1923.) 3s. 6d.* 

Bullard, J. A., and Kiernan, A. Plane and Spherical 
Trigonometry. With stereographic projections. Cr. 8vo. 
Pp. 250. (London and Sydney: D.C. Heath and Co., 1923.) 
6s. net; Answers, Is, 6d. net. 

Cunha, P. J. da. Reflexdes sdbre a teoria dos con- 
juntos. 8vo. Pp.64. (Lisboa: Imprensa Nacional, 1922.) 

Eddington, A. S. The Mathematical Theory of 
Relativity. Imp. 8vo. Pp. ix+247. (Cambridge: At 
the University Press, 1923.) 20s. net.* ; 

Fontené, G. La Relativité restreinte. Avec un 
appendice sur la relativité généralisée. Gl. 8vo. Pp. 
116. (Paris: Libr. Vuibert, 1923.) 6 francs. 

Geiringer, H. Die Gedankenwelt der Mathematik. 
8vo. Pp. 200. (Berlin und Frankfurt a. M.: Verlag 
der Arbeitsgemeinschaft, 1922.) 35 marks. 

McKay, H. Arithmetic Reconsidered. Cr. 8vo. 

180. (London: Evans Bros., Ltd., 1923.) 4s. 6d. net. 

Mangoldt, H. v. Einfiihrung in die héhere Mathe- 
matik fiir Studierende und zum Selbststudium. Large 8vo. 
Band 1: Anfangsgriinde der Infinitesimalrechnung und 
der analytischen Geometrie. 4 Auflage. Pp. xvili+ 516. 
Band 2: Differentialrechnung. 3 Auflage. Pp. xii+531. 
(Leipzig : S. Hirzel, 1923.) 16,000 Mark jeder Band. 

Orwin, C. S. Farm Costing and Accounts. Cr. 8vo. 
Pp. 31. (London: Benn Bros., Ltd., 1923.) 1s. 6d. 
net.* 

Rose, W. N. Mathematics for Engineers. Part 2. 
Second edition. (Directly-Useful Technical Series.) Demy 
8vo. Pp. xiv+423. (London: Chapman and Hall, 
Ltd., 1923.) 13s. 6d. net.* 

Shade, S., and Margolis, L. Mathematics for 
Technical and Vocational Schools. Cr. 8vo. Pp. 491. 
(London : Chapman and Hall, Ltd., 1923.) 12s. 6d. net; 
Answers, Is. 3d. net. 


Mechanics: Mechanical Engineering 


Aeronautical Research Committee. Reports and 
Memoranda. No. 705: Experiments on Complete Models 
of Six Aeroplanes. ts. 9d. net. No. 729: Reduction of 
the Effective Value of Young’s Modulus in Flexible 
Compression Members. 3d. net. No. 772: Model Tests 
of 64 Section Biplane Wings with Flaps. 6d. net. No. 
794: Aerodynamic Loading of Airships. 3d. net. No. 
798: Air Consumption and B.H.P. of Aero Engines. 
Is. 3d. net. No. 804: Tandem Aerofoils. 6d. net. No. 
809: Determination of Rotary Derivatives: with an 
Appendix on Approximate Formule for Rotary Deriva- 
tives. rod. net. (London: H.M. Stationery Office, 
1923. 

Ras of Trade. Water-tube Marine Boilers: 
Standard Conditions for Design and Construction. 
(London : H.M. Stationery Office, 1923.) 2d. net. 

Colvin, F. H., and Haas, L. L. Jigs and Fixtures: 
a Reference Book showing many Types of Jigs and 
Fixtures in Actual Use, and Suggestions for Various 
Cases. Second edition, revised and enlarged; second 


tion. (Power Plant Series.) Ex. Cr. 8vo. Pp. xv +691. 
(London: McGraw-Hill Publishing Co., Ltd., 1923.) 25s.* 


Hepworth, W., and Lee, J. T. Railway Permanent 
Way: Dimensional Theory and Practice. A Manual for 
Engineers, Inspectors, Foremen, etc, (Manchester : 
Charles Lever, 40 King Street West, 1922.) 12s. 6d. net. 

Hetzel, F. V. Belt Conveyors and Belt Elevators. 
Med. 8vo. Pp. 333. (New York: J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1922.) 25s. 
net. (Corrected entry.) 

Institute of Marine Engineers. Internal Combustion 
Engines: Papers Read and Discussed at the Premises 
of Marine Engineers, 85-88 The Minories, Tower Hill, E.1, 
December 1922. Demy 8vo. Pp. 600. (London: In- 
stitute of Marine Engineers, 1923.) 12s. 6d. net. 

Jacobs, F. B. Cam Design and Manufacture. Med. 
8vo. Pp. vii+122. (London: Constable and Co., Ltd., 
1923.) 13s. net. 

Jamieson, A. A Text-Book on Heat and Heat 
Engines: Specially Arranged for the Use of Engineers 
Qualifying for the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Institution of 
Electrical Engineers, the. Diplomas and Degrees of 
Technical Colleges and Universities, and Honours Certi- 
ficates of the City and Guilds of London Institute, in 
Mechanical Engineering, and for Engineers generally. 
Vol. 2. Eighteenth edition, rewritten by E. S. Andrews. 
Ex. Cr. 8vo. Pp. xvi+428. (London: C. Griffin and 
Co., Ltd.,-1923.) 8s. 6d. net.* 

Leigh, C. W. Practical Mechanics and Strength of 
Materials. Cr. 8vo. Pp. viii+293. (London: McGraw- 
Hill Publishing Co., Ltd., 1923.) 11s. 3d.* 

Logue, C. H. American Machinist Gear Book: 
Simplified Tables and Formulas for Designing, and 
Practical Points in Cutting all Commercial Types of 
Gears. Thoroughly revised by R. Trautschold. Third 
edition; second impression. Med. 8vo. Pp. ix +353. 
(London : McGraw-Hill Publishing Co., Ltd., 1922.) 15s.* 

Moere, H. Some Factors Effecting the Utilisation 
of Heavy Fuel Oils in Internal Combustion Engines. 
Roy. 8vo. Pp. 32. (London: E. and F. N. Spon, Ltd., 
1923.) 55. net. 

Miiller, C.H., und Prange, G. Allgemeine Mechanik. 
Pp. x+551. (Hannover: Helwing’sche Buchhandlung, 
1923.) 

Ramsey, J. A., and Rosbloom, J. 20th Century 
Guide for Marine Engineers. Gl. 8vo. Pp. 537. (Lon- 
don: Chapman and Hall, Ltd., 1923.) 15s. net. 

Ross, J. F. S. An Introduction to the Principles of 
Mechanics. Demy 8vo. Pp. x+400. (London : 
Jonathan Cape, 1923.) 12s. 6d. net.* 

Schelest, A. Probleme der wirtschaftlichen Loko- 
motiven. 8vo. Pp. 152. (Leipzig und Wien: F. 
Deuticke, 1923.) 

Snodgrass, J. M., and Guldner, F. H. An In- 
vestigation of the Properties of Chilled Iron Car Wheels. 
Part 2: Wheel Fit, Static Load, and Flange Pressure 
Strains, Ultimate Strength of Flange. Conducted by the 
Engineering Experiment Station, University of Illinois, 
in co-operation with the Association of Manufacturers of 
Chilled Iron Car Wheels. (Bulletin No. 134.) Med. 
8vo. Pp. 72. (Urbana, Ill.: University of Illinois 
Engineering Experiment Station, 1922.) 40 cents.* 

Webb, W. L. Railroad Construction, Theory and 
Practice : a Textbook for the Use of Students in Colleges 
and Technical Schools and a Handbook for the Use of 
Engineers in Field and Office. Seventh edition, revised 
and enlarged. Fcap. 8vo. Pp. xvii+847. (New York: 
J. Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1923.) 25s. net. 

Wilson, W. M. The Grading of Earth Roads. 
(Circular No. 10.) Med. 8vo. Pp. 27. (Urbana, IIL: 
University of Illinois Engineering Experiment Station, 
1923.) 15 cents.* 


Physics: Electrical Engineering 


Aeronautical Research Committee. Reports and 
Memoranda. No. 778: An Electric Motor of Small 


Diameter for Use inside Aeroplane Models. 2d. net. 
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Croft, T., Edited by. Machinery Foundations and Erec- Pe : 
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No. -807: R.A.E. Electrical Indicator for High-speed 
Internal Combustion Engines; also Pressure Gauge for 
Maximum Pressures. od. net. (London: H.M. Station- 
ery Office, 1923.) 

Ballantine, S. Radio Telephony for Amateurs. 
Demy 8vo. Pp. 296. (London: Chapman and Hall, 
Ltd., 1923.) 7s. 6d. net. 

Boltzmann, L. Vorlesungen iiber Gastheorie. Teil I: 
Theorie der Gase mit einatomigen Molekiilen, deren 
Dimensionen gegen die mittlere Weglange verschwinden. 
3 unveranderter Abdruck. Pp. viii+204. G.Z. 6 marks. 
Teil IL: Theorie van der Waals; Gase mit zusammenge- 
setzten Molekiilen ; Gasdissoziation ; Schlussbemerkungen. 
3 unveranderter Abdruck. Pp. x+265. G.Z. 7 marks. 
(Leipzig: J. A. Barth, 1923.) . 

Born, M. La Théorie de ‘la relativité d’Einstein et 
ses bases physiques: Exposé élémentaire. Traduit de 
V’allemand d’aprés la seconde édition par F.-A. Finkel- 
stein et J. G. Verdier. Roy. 8vo. Pp. xi+339. (Paris: 
Gauthier-Villars et Cie, 1923.) 25 francs.* 

Brillouin, L. La Théorie des quanta et l’atome de 
Bohr. (Recueil des Conférences-Rapports de Documenta- 
tion sur la Physique. Vol. 2, 1 Série, Conférences 4, 5, 
6. Edité par la Société “ Journal de Physique.”) 
Med. 8vo. Pp. 181. (Paris: Les Presses universitaires 
de France, 1922.) 15 francs.* 

Bureau of Standards. Radio: the Principles under- 
lying Radio Communication. From Data Prepared by 
the Bureau of Standards. Cr. 8vo. Pp. 349. (London: 
A. F. Bird, 1923.) 5s. net. 

Cermak, P. Die Réntgenstrahlen. (Sonderausgabe 
aus “‘ Handbuch der Elektrizitat und des Magnetismus,” 
herausgegeben von L. Graetz. Band III.) Pp. iv+130. 
(Leipzig: J. A. Barth, 1923.) G.Z. 4 marks. 

Francois, E. Cours élémentaire d’électricité. 
année. (Bibliothéque d’Enseignement technique et pro- 
fessionnel.) Fcap. 8vo. Pp. 352+6 planches. (Paris: 
G. Doin, 1923.) 12 francs. 

Graetz, L., Herausgegeben von. Handbuch der 
Elektrizitat und des Magnetismus. Band I11, Lieferung 
4. Pp. xii+350. G.Z.16 marks. Band III vollstandig : 
Elektronen und Ionen. Pp. xii+1074. G.Z. 48 marks. 
(Leipzig: J. A. Barth, 1923.) 

Groume-Grjimailo, W.-E. The Flow of Gases in 
Furnaces. Translated from Russian into French by 
L. Dlougatch and A. Rothstein. Translated from the 
French by A. D. Williams. With an Appendix upon the 
Design of Open-Hearth Furnaces. Med. 8vo. Pp. xxi+ 
399. (New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1923.) 27s. 6d. net.* 

Gutton, C. La Lampe 4 trois électrodes. (Recueil 
des Conférences-Rapports de Documentation sur la 
Physique. Vol. 5, re Série, Conférences 11, 12, 13. 
Edité par la Société “‘ Journal de Physique.””) Med. 8vo. 
Pp. 181. (Paris: Les Presses universitaires de France, 
1923.) 15 francs.* 

Keinath, G. Die Technik der elektrischen Me-: gerate. 
Zweite erweiterte Auflage. 8vo. Pp. 477. (Miirchen: 
R. Oldenbourg, 1922.) 

Luckiesh, M. Visual Illusions: their Causes, Char- 
acteristics, and Applications. Med. 8vo. Pp. ix +252. 
(London, Bombay and Sydney: Constable and Co., Ltd., 
1922.) 15s. net.* 

‘* Mechanical World ”’ Electrical Pocket Book, 1923. 
Feap. 8vo. Pp. 326+Diary. (London: Emmott and Co., 
Ltd., 1923.) 1s. 6d. net. 

Pender, H., and Del Mar, W. A., Edited by. Hand- 
book for Electrical Engineers: a Reference Book for 
Practising Engineers and Students of Engineering. 
Compiled by a Staff of Specialists. Fcap. 8vo. Pp. 
xxiii +2263. (New York: J. Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1922.) 30s. net.* 

Ricker, C. W., and Tucker, C. E. Electrical 
‘Engineering Laboratory Experiments. Med. 8vo. 4 
xiv+310. (London: McGraw-Hill Publishing Co., Ltd., 
1922.) 11s. 3d.* 

Thomson, Sir J. J. Les Rayons d’électricité itive 
et leur application aux analyses chimiques. Traduit 
d’aprés la 2¢ édition anglaise par R. Fric et A. Corvisy. 
8vo. Pp. x+223+9 planches. (Paris: J. Hermann, 
1923.) 20 francs, 


Chemistry 

Atack, F. W., Edited by, Assisted by Whinyates, L. 
The Chemists’ Year Book, 1923. Vol. 1. Pp. iv +422. 
Vol. 2. Pp. vii+423-1107+xv. Pott 8vo. (Manchester: 
Sherratt 2rd Hughes, 1923.) 21s. net.* 

Conan*. J. B., Clarke, H. T., Adams, R., and 
Kamm, O., Edited by. Organic Syntheses: an Annual 
Publication of Satisfactory Methods for the Preparation 
of Organic Chemicals. Vol. 2. Med. 8vo. Pp. vii+1oo. 
(New York: J. Wiley and Sons, Inc. ; London: Chapman 
and Hall, Ltd., 1922.) 7s. 6d. net.* 

Darling, E. R. Inorganic Chemical Synonyms and 
Other Useful Chemical Data. Second edition, revised 
and enlarged. Gl. 8vo. Pp. vii+1ti9. (New York: 
D. Van Nostrand Co., 1922.) 1 dollar net. 

Darmstaedter, E. Die Alchemie des Geber, iibersetzt 
und erklart. . 202. (Berlin: J. Springer, 1922.) 

Fuller, H. C. The Story of Drugs: a Popular Ex- 

ition of their Origin, Preparation, and Commercial 
mportance. Demy 8vo. Pp. xii+358. (London: T. 
Werner Laurie, Ltd., 1923.) 15s. net. 

Getman, F. H. Outlines of Theoretical Chemistry. 
Third edition, thoroughly revised and enlarged. Demy 
8vo. Pp. xi+625. (New York: J. Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd., 1922.) 18s. 6d. net.* 

Holde, D. The Examination of Hydrocarbon Oils 
and of Saponifiable Fats and Waxes. Second edition, 
enlarged. 8vo. (London: Chapman and Hall, Ltd., 
1923.) 30s. net. 

Houben, J., Herausgegeben von. Die Methoden der 
organischen Chemie. (Weyls Methoden.) Zweite Aufage. 
Band II. Pp. 1114. (Leipzig: G. Thieme, 1923.) 33s. 

Kalning, H. Das chemische Praktikum des Miillers 
und Backers. Zweite, verbesserte Auflage. 8vo. Pp. 
gt. (Leipzig: W. Engelmann, 1922.) 1.25 marks. 

Lagueur, B. (Stephen Miall). The Problem of 
Solution: a Tavern Talk between certain Chymists and 
Others. With an Introduction by H. E. Armstrong, 
and Critical Letters by T. M. Lowry, A. Findlay, and 
Others. Demy 8vo. Pp. 33. (London: Benn Bros., 
Ltd., 1923.) 2s. net.* 

Meyer, H. Lehrbuch der _ organisch-chemischen 
Methodik. Erster Band: Analyse und Konstitutions- 
Ermittelung organischer Verbindungen. Vierte, vermehrte 
und umgearbeitete Auflage. Pp. xxxvi+1ig1. (Berlin: 
J. Springer, 1922.) G.Z. 56 marks. 

Mulliken, S. P. A Method for the Identification of 
Pure Organic Compounds a a Systematic Analytical 
Procedure based on Physi Properties and Chemical 
Reactions. Vol. 4: Containing Classified Descriptions 
of about 3700 of the more Important Compounds belong- 
ing to Fourteen of the Higher Orders. Sup. Roy. 8vo. 
Pp. vii+238. (New York: J. Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1922.) 30s. net.* 

Newell, L. C. Practical Chemistry. Cr. 8vo. Pp. 
viii +543. (London and Sydney: D. C. Heath and Co., 
1923.) 5s.* 

Swarts, F. Cours de chimie inorganique. Troisiéme 
édition, revue et augmentée. Roy. 8vo. Pp. iv+734. 
(Bruxelles : M. Lamertin, 1922.) 50 francs.* 

Swarts, F. Cours de chimie organique. Troisiéme 
édition, revue et augmentée. Roy. 8vo. Pp. iii +674. 
(Bruxelles: M. Lamertin; Paris: J. Hermann, 1921.) 


Thorpe, J. F., and Ingold, C. K. Synthetic Colour- 
ing Matters: Vat Colours. (Monographs on Industrial 
Chemistry.) Demy 8vo. Pp. xvi+491. (London: 
Longmans, Green and Co., 1923.) 16s. net.*. 

Trautz, M. Lehrbuch der Chemie. Band II. Pp. 


xxxiv +634. (Berlin und Leipzig: W. de Gruyter und 


Co., 1922.) 25s. 

Waeser, B. Die Luftstickstoff-Industrie. Pp. vii+ 
586. (Leipzig: O. Spamer, 1922.) 33,600 marks. 

Winderlich, R. Chemie fiir Jedermann. Pp. 112. 
(Leipzig : T. Thomas, 1922.) 

Wolfenstein, R. Die Pflanzenalkaloide. Dritte, 
verbesserte und vermehrte Auflage. Pp. viii +506. 
(Berlin: J. Springer, 1922.) G.Z. 18 marks. 

Yippé, A. P,-Tabellen. Zweite, unveranderte Auf- 
lage. 8vo. Pp.iv+75. (Berlin: J. Springer, 1923.) 
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Technology 

Adams,H. Structural Design in Theory and Practice. 
Second edition. Med. 8vo. Pp. 268. (London: Con- 
stable and Co., Ltd., 1923.) 10s. 6d. net. 

Bacon, R. F., and Hamor, W. A. American Fuels. 
(Mellon Institute Technochemical Series.) 2 Vols. Med. 
8vo. Pp. 1245. (London: McGraw-Hill Publishing Co., 
Ltd., 1923.) 60s. 

Bresson, P. Manuel du prospecteur. (Biblioth¢que 
professionnelle.) Pott 8vo. Pp. 452. (Paris: J.-B. 
Bailliére et fils; 1923.) 12 francs net.* 

Bryant, R. C. Lumber: its Manufacture and Dis- 
tribution. Med. 8vo.: Pp. xxi+539. (New York: Jf. 
Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd., 1922.) 23s. net.* 

Campana, C. R., et Turck, R. Métallurgie et 
sidérurgie en .Australie. 8vo. Pp. viii+208. (Paris: 
Editions de l’Office national du commerce extérieur, 
1922.) 

Caquas, J.-M. Organisation administrative indus- 
trielle appliquée 4 la construction mécanique en petite 
et moyenne série. 4to. Pp. 80. (Paris: Libr. Dunod, 
1922.) 10 francs. 

Desmaret, L., et Lehner, S. Manuel pratique de la 
fabrication des encres; Encres a écrire, a copier, de 
couleurs, métalliques, 4 dessiner; Encres d’imprimerie. 
(Collection Tignol.) 3¢ édition frangaise. Fcap. 8vo. Pp. 
372. (Paris: Gauthier-Villars et Cie, 1923.) 12 
francs. 

Dumesnil, P. Fabrication de la poussiére blanche : 
chaux, ciment, platre. Roy. 8vo. Pp. 468. (Paris: 
Revue des matériaux de construction et de travaux 
publics, 1922.) 

Eckel, E. C. Cements, Limes, and Plasters: their 
Materials, Manufacture, and Properties. Second edition, 
revised and partly rewritten. Med. 8vo. Pp. xxxi+ 
655. (New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1922.) 32s. 6d. net.* 

Hall, A. J. Dyes and their Application to Textile 
Fabrics. (Pitman’s Common Commodities and _ In- 
dustries.) Cr. 8vo. Pp. ix+118. (London: Sir I. 
Pitman and Sons, Ltd., 1923.) 3s. net.* 

Hassack, K. Warenkunde. II: Organische Waren. 
(Sammlung Géschen Nr. 223.) 4 erganzte Auflage. Pott 
8vo. Pp. 150. (Berlin und Leipzig: W. de Gruyter und 
Co., 1922.) Is. 

Hemming, E. Plastics and Molded Electrical Insula- 
tion. Pp. vii+313. (New York: The Chemical Catalog 
Co., Inc., 1923.) 5 dollars. 

Jakway, B.C. The Principles of Interior Decoration. 
ex. Cr. 8vo. Pp. xvi+289+16 plates. (New York: 
The Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) 12s. net. 

Lozach, P. Agglomérés et pierres artificielles: Con- 
sidérations générales et technique particuliére. Roy. 
8vo. Pp. 39. (Paris:: Revue des matériaux de con- 
struction et de travaux publics, 1922.) 

Marsh, J. E. Suggestions for the Prevention of the 
Decay of Building Stone. Demy 8vo. Pp. 20. (Oxford: 
B. Blackwell, 1923.) 1s. 6d. net. 

Osann, B. Lehrbuch der Eisen- und Stahlgiesserei. 
Verfasst fiir den Gebrauch beim Unterricht, beim Selbst- 
studium und in der Praxis. Fiinfte, neu bearbeitete 
Auflage. Large 8vo. Pp. xi+693. (Leipzig: W. Engel- 
mann, 1922.) 21 marks. 

Pillet, J. Traité de stéréotomie (charpente et coupe 
des pierres). 4to. Pp. ii+167. (Paris: A. Blanchard, 
1923.) 20 francs. 

Plowman, G. T. Etching and Other Graphic Arts: 
an Illustrative Treatise. Revised and enlarged edition. 
Med. 8vo. Pp. 165. (London: J. Lane, Ltd., 1923.) 
15s. net. 

Prat, D. de. Nouveau Manuel complet de filature. 
2° partie: Fibres végétales. (Manuels Roret.) Pott 8vo. 
Pp. vi+514. (Paris: L. Mulo, 1922.) 

Scherer, R. Die Kreide, deren Vorkommen, Gewin- 
nung und Verwertung. (Chemische-technische Bibliothek, 
Band 372.) (Wien und Leipzig: A. Hartleben, 1922.) 

Soper, E. K., and Osbon, C. C.: The Occurrence 
and Uses of Peat in the United States. (Department of 


the Interior: United States Geological Survey, Bulletin 
728.) Med. 8vo. Pp. x+207+18 plates. (Washington : 
Government Printing Office, 1922.) 50 cents.* 

White, F. B. H. Nickel: the Mining, Refining and 
Applications of Nickel. (Pitman’s Common Commodities 
and Industries.) Cr. 8vo. Pp. x+118. (London: Sir 
I. Pitman and Sons, Ltd., 1923.) 3s. net.* 

Winter, M. Die Schmiermittel-Anwendung: Mineraldl- 
Industriehandbuch, Grenznormen und technische An- 
forderungen der Fachverbande fiir sparsame Betriebs- 
wirtschaft. 3Auflage. Pp. 336. (Hannover: C. R. Vin- 
centz, 1922.) 


Astronomy 


Ball, Sir R. S. Great Astronomers. Cheap edition. 
Ex. Cr. 8vo. Pp. 386. (London: Sir I. ‘Pitman and 
Sons, Ltd., 1923.) 5s. net. 

Ball, Sir R. S. In Starry Realms. Cheap edition. 
Ex. Cr. 8vo. Pp. 384. (London: Sir I. Pitman and 
Sons, Ltd., 1923.) 5s. net. 

Ball, Sir R.S. Inthe High Heavens. Cheap Edition. 
Ex. Cr. 8vo. Pp. 386. (London: Sir I. Pitman and 
Sons, Ltd., 1923.) 5s. net. 

British (Terra Nova) Antarctic Expedition, 1910- 
1913. Observations on the Aurora. By C. S. Wright. 
(Published for the Committee of the Captain Scott 
Antarctic Fund.) Med. 4to. Pp. viii+48. (London: 
Harrison and Sons, Ltd., 1921.) 7s. 6d. net.* 

Brown’s Completed Burdwood Azimuth Tables. New 
edition, revised and enlarged ; with additional Appendix, 
Roy. 8vo. Pp. 338. (Glasgow: J. Brown and Son, 
1923.) 10s. 6é net. 

Hagen, J. G., und Stein, J., Herausgegeben von. 
Specola Astronomica Vaticana V. Die veradnderlichen 
Sterne. Erster Band: Geschichtlich-technischer Teil. 
Von J. G. Hagen. Roy. 4to. Pp. xx+811. (Freiburg 
im Breisgau und London: Herder und Co., G.m.b.H., 
1921.) 42s.* 

Hertzsprung, E. Mean Colour Equivalents and 
Hypothetical Angular Semi-Diameters of 734 Stars 
brighter than the Fifth Magnitude and within 95° of the 
North Pole. (Annalen van de Sterrewacht te Leiden, 
Deel 14, Stuk 1.) Med. 4to. Pp. 55. (Haarlem: 
Joh. Enschedé en Zoon, 1922.) * 

Hertzsprung, E., and Rhijn, P. J. van. The Proper 
Motions of 2088 Stars and the Motion of the Open Cluster 
Messier 67, derived from Photographic Plates taken by 
E. Hertzsprung at the Potsdam Observatory;; Measuredand 
Discussed by P. J. van Rhijn. (Publications of the Kapteyn 
Astronomical Laboratory at Groningen, No. 33.) Roy. 
4to. Pp.15+xxii. (Groningen: Hoitsema Bros., 1922.) * 

Jeans, J. H. The Nebular Hypothesis and- Modern 
Cosmogony: Being the Halley Lecture delivered on 
23rd May 1922. Demy 8vo. Pp.31+4plates. (Oxford: 
Clarendon Press; London: Oxford University Press, 
1923.) 2s. 6d. net.* 

Lichtenstein, L. Astronomie und Mathematik in 
ihrer Wechselwirkung. 8vo. Pp. vii +97. (Leipzig: 
S. Hirzel, 1923.) 6000 marks. 

Luyten, W. J. Observations of Variable Stars. 
(Annalen van de Sterrewacht te Leiden, Deel 13, Stuk 2.) 
Med. 4to. Pp. 64. (Haarlem: Joh. Enschedé en Zoon, 
1922.)* 

Newcomb, S. Astronomy for Everybody: a Popular 
Exposition of the Wonders of the Heavens. Cheap 
edition. Demy 8vo. Pp. 366. (London: Sir I. Pitman 
and Sons, Ltd., 1923.) 5s. net. 

Rhijn, P. J. van. On the Mean Parallax of Stars of 
Determined Proper Motion, Apparent Magnitude and 
Galactic Latitude for each Special Class. (Publications 
of the Kapteyn Astronomical Laboratory at Groningen, 
No. 34.) Roy. 4to. Pp. vii+ 80+ 25. (Groningen: 
Hoitsema Bros,. 1923.) * 

Sande Bakhuyzen, H. G. van de. Note sur la 
réfraction a l’intérieur d’une lunette horizontale dont 
la température varie proportionnellement a la hauteur, 
Détermination des constantes de la flexion du cercle 
méridien. (Annalen van de Sterrewacht te Leiden, Deel 
13, Stuk 1.) Med. 4to. Pp. 24. (Haarlem: Joh. 
Enschedé en Zoon, 1921.) * 
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Meteorology : Geophysics 


Baldit, A. Etudes élémentaires de météorologie 
pratique. Deuxiéme édition. Roy. 8vo. Pp. xiii +428. 
(Paris : Gauthier-Villars et Cie, 1922.) 24 francs.* 

Department of Commerce: U.S. Coast and 
Geodetic Survey. Results of Observations made at 
the United States Coast and Geodetic Survey Magnetic 
Observatory near Honolulu, Hawaii, 1919 and 1920. 
By D. L. Hazard. (Serial No. 200.) Med. 4to. Pp. 
97+7 plates. (Washington : Government Printing Office, 
1922.) 20 cents.* 

Department of Commerce: U.S. Coast and 
Geodetic Survey. Results of Observations made at 
the United States Coast and Geodetic Survey Magnetic 
Observatory ‘at Cheltenham, Maryland, 1919 and 1920. 
By D. L. Hazard. (Serial No. 214.) Med. 4to. Pp. 
97+11 plates. (Washington : Government Printing 
Office, 1922.) 30 cents.* 

Meisinger, C. LeRoy. The Preparation and Signifi- 
cance of Free-Air Pressure Maps for the Central and 
Eastern United States. (U.S. Department of Agriculture: 
Weather Bureau. Monthly Weather Review, Supple- 
ment No. 21.) Med. 4to. Pp. 77+22 charts. (Wash- 
ington : Government Printing Office, 1922.) 25 cents.* 


Geology: Mineralogy 


Andrée, K. Geologie in Tabellen fiir Studierende der 
Geologie, Mineralogie und des Bergfachs, der Geographie 
und der Landwirtschaft. Demy 8vo. Teil 1. Pp. 
xv+96. Teil 2. Pp. 97-134. Teil 3. Pp. 135-228. 
(Berlin : Gebriider Borntraeger, 1921-1922.) 3 parts, 8s.* 

Department of the Interior: United States Geo- 
logical Survey. Water-Supply Paper 486: Water 
Powers of the Cascade Grange. Part 4: Wenatchee and 
Entiat Basins. By G. L. Parker and L. Lee. Med. 8vo. 
Pp.iv+76+9 plates. 30 cents. Water-Supply Paper 
490-D: Routes to Desert Watering the Papago 
Country, Arizona. By K. Bryan. Med. Pp. vi+4 
+ 317-429 +10 plates. (Washington; Print- 
ing Office, 1922.)* 

Department of the Interior: United States Geo- 
logical Survey. Professional Paper 131-B: A Section 
of the Paleozoic Formations of the Grand Canyon at the 
Bass Trail. (Shorter Contributions to General Geology, 
1922.) Med. 4to. Pp. 23-73+plates 19-25. (Washing- 
ton : Government Printing Office, 1922.) * 

Imperial Mineral Resources Bureau. Mineral 
Industry of the British Empire and Foreign Countries, 
1913-19. Strontium Minerals. (London: H.M. Station- 
ery Office, 1923.) 3d. net. 

Imperial Mineral Resources Bureau. Mineral 
Industry of the British Empire and Foreign Countries, 
1919-1921. Aluminium (including Bauxite and Crvolite.) 
Pp. 31. (London : H.M. Stationery Office, 1923.) 1s. net. 

Jones, L. J. Notes on Petroleum and Natural Gas, 
and the Possibilities of their Occurrence in New South 
Wales. (Mineral Resources, No. 31.) Roy. 8vo. Pp. 
48. (Sydney: Department of Mines, Geological Survey, 

6d.* 


cece. Be J. Tin. (Bulletin No. 1.) Roy. 8vo. 
Department of Mines, Geological 
Survey, 1922.) Is.* 


Knowlton, F. H. The Laramie Flora of the Denver | 


Basin: with a Review of the Laramie Problem. (Depart- 
ment of the Interior: United States Geological Survey, 
Professional Paper 130.) Med. 4to. Pp. iv+175+28 
plates. (Washington : Government Printing Office, 1922.) 
40 cents.* 

vy, F. Quartarstudien in den Chiemgauer Bergen. 
(Ostalpine Formenstudien, Abteilung 1, Heft 3.) 8vo. 
Pp. 80+ 3 Tafeln. (Berlin: Gebriider Borntraeger, 1922.) 

Levy, F. Quartare Formenentwicklung der Schlierseer 
Berge und ihrer Nachbarschaft. (Ostalpine Formen- 
studien, Abteilung 1, Heft 2.) 8vo. Pp. 140+7 Tafeln. 
(Berlin : Gebriider Borntraeger, 1922.) 

Nickles, J. M. Bibliography of North American 
Geology for 1919-1920. (Department of the Interior : 
United States Geological Survey, Bulletin 731.) Med. 8vo. 
Pp. 282. (Washington: Government Printing Office, 1922.)* 


Payne, F. W. Diatomacee: Liostephania and its 
Allies. Demy 8vo. Pp. 30+4 plates. (London: Whel- 
don and Wesley, Ltd., 1922.) 3s. net.* 

Schofield, S. J., and Hanson, G. Geology and Ore 
Deposits of Salmon River District, British Columbia. 
(Memoir 132, No. 113 Geological Series.) Sup. Roy. 
8vo. Pp. ii+81+4 plates+1 map. (Ottawa: Depart- 
ment of Mines, Geological Survey, 1922.) * 

Winchell, N. H., and Winchell, A. N. Elements of 
Optical Mineralogy: an Introduction to Microscopic 
ree. Entirely rewritten and much enlarged by 

A. N. Winchell. Second edition. Part 1: Principles 
and Methods. Med. 8vo. Pp. xv +2106. (New York : 

. Wiley and Sons, Inc.; London: Chapman and Hall, 

td., 1922.) 17s. 6d. net.* 

Wright, W. J. Geology of the Moncton Map-area. 
(Memoir 129, No. 110 Geological Series.) Sup. Roy. 8vo. 
Pp. ii+69+7 plates+4 maps. (Ottawa: Department 
of Mines, Geological Survey, 1922.) * 

Ziegler, V. Le Pétrole: son origine, sa composition, sa 
recherche. Adapté de l’ouvrage “‘ Popular Oil Geology ”’ par 
A. Martin. 8vo. Pp. xviii+161. (Paris: F. Alcan, 1922.) 


Geography: Travel 


Aspinall, A. The Pocket Guide to the West Indies. 
Gl. 8vo. Pp. 498. (London: Sifton, Praed and Co., 
Ltd., 1923.) Tos. net. 

Bacon’s Elementary Relief Atlas of the World. Con- 
taining 26 plates of coloured Political Maps and 16 Relief 
Maps. Cr. 4to. Pp. 40. (London: G. W. Bacon and 
Co., Ltd., 1923.) Is. net. 

Bacon’s Excelsior Atlas of the World. Containing 
32 coloured Maps and 33 inset Maps. Cr. 4to. Pp. 18. 
(London : G. W. Bacon and Co., Ltd., 1923.) 1s. 6d. net. 

Bacon’s Excelsior Elementary Atlas. Containing 32 
coloured Maps and 29 inset Maps. With index. Cr. 4to. 
Pp. 36. (London: G. W. Bacon and Co., Ltd., 1923.) 
Is. 6d. net. 

Bartholomew, J., Edited by. The Handy Reference 
Atlas of the World. Tenth edition. Cr. 8vo. Pp. 466. 
(Edinburgh: J. Bartholomew and Son, Ltd., 1923.) 
Cloth, 12s. 6d. net; Quarter morocco, 15s. net; Full 
morocco, 21s. net. 

Baty, R. B. du. 15,000 Miles ina Ketch. Fcap. 8vo. 
Pp. 288. (London, Edinburgh and New York: T. Nelson 
and Sons, Ltd., 1922.) 1s. 6d. 

Bingham, HH. Inca Land: Explorations in the 
Highlands of Peru. Med. 8vo. Pp. xvi +365 +45 plates. 
(London : Constable and Co., Ltd., 1922.) 24s. net.* 

British (Terra Nova) Antarctic Expedition, 1910- 
1913. Determinations of Gravity. By C. S. Wright. 
(Published for the Committee of the Captain Scott 
Antarctic Fund.) Med. 4to. Pp. 106+4 plates. (Lon- 
don: Harrison and —. Ltd., 1921.) 7s. 6d. net.* 

Carslaw, W. H. Ho liday Rambles and Studies. 
Pott 4to. Pp. 245. (Paisley: A. Gardner, 1923.) 

t. 


Christol, F. Quatre ans au Cameroun. 8vo. Pp. 
248+8 planches. (Paris: Société des Missions évangé- 
liques de Paris, 1922.) 

Collins’ Wide World Geography Reader: America. 
Revised. Med. 8vo. Pp. 174. (London: W. Collins, 
Sons and Co., Ltd., 1923.) 3s. 3d. net. 

Cornish, G. A. A Canadian School Geography. Cr. 
8vo. Pp. xiv+450. (Toronto: J. M. Dent and Sons, 
Ltd., 1922.) * 

Cornish, G. A., Under the Editorship of. The 
Canadian School Atlas. ger at the Edinburgh 
Geographical Institute. Demy 4to. Pp. v+65 maps + 
16. (Toronto: J. M. Dent pom 4 Fa Ltd., 1922.) * 

Daye, P. Sam ou le voyage dans 1’ optimiste Amérique. 
8vo. Pp. vi+248. (Paris: Perrin et Cie, 1922.) 

Franklin, T., Edited by. Orographical, Regional, 
Economic Atlas. Part 6: British Empire. Cr. 4to. 
Pp. 32. (Edinburgh: W. and A. K. Johnston, Ltd. ; 
London: Macmillan and Co., Ltd., 1923.) 1s. 6d. net.* 

Gobineau, Comte de. Trois ans en Asie (de 1855 
4 1858). 8vo. Tome I. Pp. viii+312. Tome II. Pp. 
iv +288. (Paris: B. Grasset, 1923.) 

Gontard, J. A travers la Californie. 8vo. 
258+20 planches. (Paris; P. Roger et Cie, 1922.) 
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Grébert, F. Au Gabon (Afrique équatoriale frangaise). 
8vo. Pp.216. (Paris: Société des Missions évangéliques 
de Paris, 1922.) 

inks, A. R. Maps and Survey. Second edition. 
Demy 8vo. Pp. xvi+258+26 plates. (Cambridge At 
the University Press, 1923.) 12s. 6d. net.* 

Howard-Bury, C. K. A la conquéte du Mont 
Everest. Traduction francaise par G. Moreau. 8vo. 
Pp. 426. (Paris: Payot et Cie, 1923.) 20 francs. 

Leutenegger, A. Begriff, Stellung und Einteilung der 
Geographie. 8vo. Pp. vi+160. (Gotha: J. Perthes, 1922.) 

Murray, S.S., Edited by. A Handbook of Nyasaland. 
Med. 8vo. Pp. 350. (London: The Crown Agents for 
the Colonies, 1923.) 5s. net. 

Nutting, W. W. The Track of the ‘“‘ Typhoon.” Pp. 
xvii+270. (New York: Motor Boat Publishing Co., 
1922.) 2 dollars. 

Parkinson, T. W. F. A Junior Geography of the 
British Isles. Revised, with Maps and Diagrams. Gl. 
8vo. Pp. 178. (London: W. Collins, Sons and Co., Ltd., 
1923.) 2s. 3d. net. 

Shorthose, W. T. Sport and Adventure in Africa: 
a Record of Twelve Years of Big Game Hunting, Cam- 
paigning, and Travel in the Wilds of Tropical Africa. 
Demy 8vo. Pp. 316. (London: Seeley, Service and Co., 
Ltd., 1923.) 21s. net. 

Survey of India. Explorations in the Eastern Kara- 
Koram and the Upper Yarkand Valley. Narrative Report 
of the Survey of India Detachment with the De Filippi 
Scientific Expedition, 1914. Fecap. folio. Pp. ili+42+5 
plates. (Dehra Dun: Office of the Trigonometrical 
Survey, 1922.) 3 rupees; 6s.* 

Wilmore, A. Great Britain and Ireland. (Bell’s 
Geographical Series.) Gl. 8vo. Pp. xii +262 +32 plates. 
(London : G. Bell and Sons, Ltd., 1923.) 4s.* 


General Biology: Natural History 


Apert, E., Cuénot, L., Darwin, le Major, Houssay, 
F., March, L., Papillaut, G., Perrier, E., Richet, C., 
Schreiber, G. Eugénique et sélection. (Bibliotheque 
générale des Sciences sociales.) Demy 8vo. Pp. iii+ 
248. (Paris: F. Alcan, 1922.) 15 francs net.* 

Batten, H. M., Edited by. Tracks of British Animals. 
Life size, on Chart 20 in, x30 in. (Edinburgh: W. and 
A. K. Johnston, Ltd.; London: Macmillan and Co., 
Ltd., 1923.) 4s. net.* 

Burke, H. E., Hartman, R. D., and Snyder, T. E. 
The Lead-Cable Borer or “ Short-Circuit’’ Beetle in 
California. (United States Department of Agriculture, 
Bulletin No. 1107, Professional Paper.) Med. 8vo. 
56+10 plates. (Washington: Government Printing 
Office, 1922.) 20 cents.* 

Chapman, W. G. Green Timber Trails: Wild 
Animal Stories of the Upper Fur Country. Ex. Cr. 8vo. 
Pp. 306. (London: Leonard Parsons, Ltd., 1923.) 
8s. 6d. net. 

Cohen-Kysper, A. Kontinuitat des Keimplasmas 
oder Wiederherstellung der Keimzelle ? Vortrag gehalten 
auf der Hundertjahrfeier der Gesellschaft Deutscher 
Naturforscher und Arzte zu Leipzig im September 1922. 
Demy 8vo. Pp. 24. (Leipzig: J. A. Barth, 1923.) 
G.Z. 0.2 marks.* 

Fabre, J. H. Fabre’s Book of Insects. Retold from 
Alexander Teixeira de Mattos’ translation of Fabre’s 
“Souvenirs entomologiques” by Mrs. R. Stawell. Cheap 
edition. Cr. 8vo. Pp. 290. (London: T. Nelson and 
Sons, Ltd., 1923.) 2s. net. 

Fabre, J.-H. Souvenirs entomologiques : Etudes sur 
linstinct et les moeurs des insectes. (Sixiéme série.) 
Edition définitive illustrée. 8vo. Pp. iv+454+16 
planches. (Paris: Libr. Delagrave, 1922.) 

Friese, H., Bearbeitet von. Die europidischen Bienen 
(Apidz): Das Leben und Wirken unserer Blumenwespen. 
Eine Darstellung der Lebensweise unserer wilden wie 
gesellig lebenden Bienen nach eigenen Untersuchungen 

tir Naturfreunde, Lehrer und Zoologen. Roy. 8vo. 
Lieferung 2. Pp. 113-208 + Tafeln 8-13. 1os. Lieferung 3. 

- 209-304+Tafeln 14-19. 5s. (Berlin und Leipzig: 

. de Gruyter und Co., 1923.) * 

Haeckel, E. The Evolution of Man: a Popular 
Scientific Study. Vol. 1: Human Embryology or Onto- 


geny. Translated from the fifth enlarged edition by 
J. McCabe. Reprint. Demy 8vo. Pp. 378. (London: 
Watts and Co., 1923.) 2s. 6d. net. 

Hentschel, E. Grundziige der Hydrobiologie. (Jena: 
G. Fischer, 1923.) G.Z. 4.50 marks. 

Horsfield, H. K. Sidelights on Birds: an Intro- 
duction to the Study of British Bird Life. Med. 8vo. 
Pp. 226. (London: Heath Cranton, Ltd., 1923.) 12s. 6d. 
net. 

Hudson, W. H. The Book of a Naturalist. Cheap 
edition. Cr. 8vo. Pp. 290. (London: T. Nelson and 
Sons, Ltd., 1923.) 2s. net. 

Jacobsen, J. P., and Johansen, A. C. On the 
Causes of the Fluctuations in the Yield of some of our 
Fisheries. 2: The Eel Fisheries. (Meddelelser fra 
Kommission for Havunders¢gelser. Serie Fiskeri, Bind 
6, Nr. 9.) Sup. Roy. 4to. Pp. 32. (Kgbenhavn: C. A. 
Reitzel, 1922.) 2.75 kroner.* 

Johansen, A.C. On the Density of the young Plaice 
Population in the Eastern Part of the North Sea and the 
Skagerak in Pre-War and in Post-War Years. (Med- 
delelser fra Kommission for Havundersggelser. Serie 
Fiskeri, Bind 6, Nr. 8.) Sup. Roy. 4to. Pp.31. (Kgben- 
havn: C. A. Reitzel, 1922.) 2.50 kroner.* 

Koch, A. Mikrobiologisches Praktikum. Pp. 109. 
(Berlin: J. Springer, 1922.) 

Myers, Harriet W. Western Birds. Ex. Cr. 8vo. 
Pp. xii+391+45 plates. (New York: The Macmillan 
Co.; London : Macmillan and Co., Ltd., 1922.) 18s. net.* 

Oort, E. D. van, Onder redactie van. Capita Zoo- 
logica: Verhandelingen op Systematisch-Zoologisch gebied. 
Deel 1, Aflevering 4: Dipterologische Studien, Dolichopo- 
dine der indo-australischen Region. Sup. Roy. 4to. 
Pp. 247+19 Tafeln. (’s Gravenhage: M. Nijhoff, 1922.) 
24 guilders. * 

Poulsen, E. M. On the Frequency and Distribution 
of Crangon vulgaris, Carcinus m@nas and Portunus hol- 
satus in the Danish Coastal Waters. (Meddelelser fra 
Kommission for Havunders¢gelser. Serie Fiskeri, Bind 
6, Nr. 7.) Sup. Roy. 4to. Pp. 18. (Kgbenhavn: C. A. 
Reitzél, 1922.) 1.65 kroner.* 

Pratt, Alice D. A MHomesteader’s Portfolio. Cr. 
8vo. Pp. viii+181+8 plates. (New York: The Mac 
millan Co.; London: Macmillan and Co., Ltd., 1922.) 
gs. net. 

Sconce, H. J. The Romance of Everifarm. Ex. Cr. 
8vo. Pp. 163. (New York: The Macmillan Co. ; 
London : Macmillan and Co., Ltd., 1922.) 7s. net. 

Strubberg, A. C. Marking Experiments with Cod 
(Gadus callarvias L.) in Danish Waters, 1905-1913. 
(Meddelelser fra Kommission for Havunders¢gelser. 
Serie Fiskeri, Bind 7, Nr. 1.) Sup. Roy. 4to. Pp. 60. 
(K@gbenhavn : C. A. Reitzel, 1922.) * 

Taylor, H. O. Greek Biology and Medicine. (Our 
Debt to Greece and Rome.) Cr. 8vo. Pp. xv+15I. 
(London, Calcutta and Sydney: G. G. Harrap and Co., 
Ltd., 1923.) 5s. net.* 


Botany: Horticulture: Forestry 


Chipp, T. F. The Forest Officers’ Handbook of the 
Gold Coast, Ashanti, and the Northern Territories. 
(Published for the Government of the Gold Coast.) Roy. 
8vo. Pp. 149. (London: The Crown Agents for the 
Colonies, 1923.) 10s. net.* 

Chun, C., WHerausgegeben von. Wissenschaftliche 
Ergebnisse der deutschen Tiefsee-Expedition auf dem 
Dampfer ‘“ Valdivia ’’ 1898-1899. Band II: Erster Teil, 
dritte Lieferung. IV: Beitrage zur Kenntnis der Vegeta- 
tion und Flora der Seychellen. Von L. Diels. (Jena: 
G. Fischer, 1923.) G.Z. 10 marks. 

Church, A. H. Introduction to the Plant-life of the 
Oxford District. Roy. 8vo. Pp. 103. (London: Oxford 
University Press, 1923.) 3s. 6d. net. 

Engler, A., und Drude O., Herausgegeben von. Die 
Vegetation der Erde. XV: Die Pflanzenwelt der bolivi- 
schen Anden und ihres 6éstlichen Vorlandes. Von Th. 
Herzog. Roy. 8vo. Pp. viii+258. (Leipzig: W. Engel- 
mann, 1923.) 27,000 marks.* 

Evans, Ma P. Rusts in South Africa. 1: A 


Sketch of the Life-Cycle of the Rust on Besem Grass and 
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Wild Sweet Pea. (Division of Botany, Science Bulletin 
No. 1.) Roy. 8vo. Pp. 14+4 plates. 2: A Sketch of 
the Life-Cycle of the Rust on Mealie and Oxalis. (Division 
of Botany, Science Bulletin No. 2.) Roy. 8vo. Pp. 
8+4 plates. (Pretoria: Government Printing and 
Stationery Office, 1923.) * 
Goebel, K., Herausgegeben von. Botanische Abhand- 
lungen. Heft 1: Gesetzmassigkeiten im Blattaufbau. 
Von K. Goebel. (Jena: G. Fischer, 1923.) G.Z. 2 marks. 
Mackenzie, J. S. F. Wild Flowers and How to 
Name Them at a Glance without Botany. Ninth edition. 
Med. 16mo. Pp. 228. (London: Holden and Harding- 
ham, Ltd., 1923.) 2s. net. 
' Pemberton, Rev. J. H. Roses: Their History, 
Development and Cultivation. Cheaper re-issue of the 


second edition. 8vo. (London: Longmans, Green and 
Co., 1923.) 7s. 6d. net. 

Pfeiffer, N.E. Monograph of the Isoetacez. (Annals, 
Vol. 9, No. 2.) Sup. Roy. 8vo. Pp. 79-232+8 plates. 
(st. o.: Missouri Botanical Garden, 1922.) 
1 dollar.* 


Robson, F. British Trees, and How to Name Them 
at a Glance without Botany. Sixth edition. Med. 
16mo. Pp. 148. (London: Holden and Hardingham, 
Ltd., 1923.) 2s. net. 

Sweet, C. V. Further Experiments in the Air- 
Seasoning of Indian Timbers and General Recommenda- 
tions as to Seasoning Methods; with a Chapter on 
“Damage to Timber by Insects, te by C. F. C. Beeson. 
(Indian Forest Records, Vol. 9, Part 5.) Sup. Roy. 8vo. 
Pp. viii+142+6 plates. (Delhi: Government Printing 
Office, 1922.) 2.8 rupees.* 

Zimmer, G. F. A Popular Dictionary of Botanical 
Names and Terms. Second edition. Cr. 8vo. Pp. 130. 
(London : G. Routledge and Sons, Ltd., 1923.) 3s. 6d. net. 


Agriculture 


Bond, J.R. Farm Implementsand Machinery. Gl. 4to. 

mh xvi +282. (London; Benn Bros., Ltd., 1923.) 35s. net.* 

Brown, E. Poultry Keeping on the Farm. Cr. 8vo. 
PD. 54. (London: Benn Bros., Ltd., 1923.) 2s. net.* 

Brown, E. T., Edited by. The Poultry Kee 
Annual for 1923. Demy 8vo. Pp. 189. (London 
C. Arthur Pearson, Ltd., 1923.) 2s. net. 
Colvin, C., and Stevenson, J. A. Farm Projects: 
a Text-book in Agriculture for Seventh and Eighth 
Grades and Junior High Schools. Cr. 8vo. a K + 363. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1922.) 6s. net. 

Commonwealth of Australia. A Classification and 
Detailed Description of the Oats of Australia: Being the 
Third Report of the Special Committee on Seed Improve- 
ment. (Bulletin No. 23.) Roy. 8vo. Pp. 31 +5 plates. 
(Melbourne : Institute of Science and Industry, 1922.) * 

Department of Statistics, India. Agricultural Stat- 
istics of India, 1920-21. Vol. 1: Area, Classification of 
Area, Area under Irrigation, Area under Crops, Live- 
Stock, Land Revenue Assessment, and Harvest Prices 
in British India. Thirty-seventh Issue. (No. 1705.) 
Fcap. folio. . ix+9 charts+380+1 map. (Calcutta: 
Government Printing Office, 1922.) 2.8 rupees.* 

Doyle, T.M. Etiology of Equine Contagious Abortion 
in India. (Memoirs of the Department of Agriculture in 
India, Veterinary Series, Vol. 3, No. 5.) Cr. 4to. Pp. 
139-158. (Calcutta: Thacker, Spink and Co.; London: 
W. Thacker and Co., 1922.) 8 annas ; 9d.*- 

Edwardes, T. Bee- -Keeping for "All: a Manual of 
‘Honeycraft. Cr. 8vo. Pp. viii+136. (London: Meth- 
uen and Co., om 1923.) 3s. 6d. net.* 

Fielding, S ir C. - Demy 8vo. Pp. xi+255. 
Cae: Hurst and Blackett, Ltd., 1923.) 12s. 6d. net. 

Freeman, Ella M. A Home Vegetable-Garden : 
Suggestions of Real Gardens for Home-Makers and 


Others. (The Open Country Books, No. 2.) Cr. 8vo. 
Pp. vi+214 +8-~ plates. — York: The Macmillan 
-Co.; London: Macmillan and Co., Ltd., 1922.) 8s. net. 


Halnan, E. T. Animals and Nutrition : Foods and 
Feeding, Cr. 8vo. Pp. 52. (London: Benn Bros., Ltd., 
1923.) 2s. net.* 


Imp. 8vo. Pp. 774. 


Hooley, W. Poultry-Craft: a Manual for Instructors, 
Students, and all Poultry Keepers; Being an Exposition 
of Applied Science Combined with Practical Experience 
as Relating more especially to the Utility Problems of 
Poultry Culture (excluding Bantams and Caponising). 
Demy 8vo. Pp. ae AES (London : The Poultry Press, 
Ltd., 1923.) 15s. net. 

Institut International d’Agriculture. VIe Assem- 
blée générale 8 mai 1922. Enquéte sur les mesures 

pour l’intensification de la production agricole. 

e et utilisation des déchets et résidus pour 

Valimentation de homme et des animaux, pour les 

engrais et les industries. agricoles (1914-1920). Mono- 

graphie de 1’A. Bruttini. Sup. Roy. 8vo. Pp. 336. 
(Rome ; L’Institut International d’Agriculture, 1922.) * 

Ministry of Agriculture and Fisheries. Report on 

the Occurrence of Fungus, Bacterial and Allied Diseases 
on Crops in England and Wales for the Years 1920-1921. 
(Miscellaneous Publications No. 38.) Roy. 8vo. Pp. 
104. (London: H.M. Stationery Office, 1922.) 3s. 
net. 
- Perry, W., and other Experts. Sheep Farming in 
New Zealand. Cr. 8vo. Pp.161. (Auckland, Melbourne 
and London: Whitcombe and Tombs, Ltd., 1923.) 6s. 
net. 
Piper, C. V., and Morse, W. J. The Soybean. 
(Agricultural and Biological Publications.) Med. 8vo. 
Pp. xv+329. (London: McGraw-Hill Publishing Co., 
Ltd., 1923.) 20s.* 

Pool, W. A., and Doyle, T. M. Studies in Rinder- 
= (Memoirs of the Department of Agriculture in 
ndia, Veterinary Series, Vol. 3, No. 4.) Cr. 4to. Pp. 
iv +103-137. (Calcutta: Thacker, Spink and Co.; 
London: W. Thacker and Co., en. ) rupee; ts. 4d.* 

Powdrell, W. D. Dairy Farming in New. Zealand. 
With a Chapter on ‘“‘Some Common Diseases of Dairy 
Cattle” by A. A. Johnson. (New Zealand Practical 
Handbooks.) Cr. 8vo. Pp. 104. (Auckland, Melbourne 
and London: Whitcombe and Tombs, Ltd., 1923.) 3s. 

Roebuck, A. Insect Pests and Fungous Diseases of 
Farm Crops. Cr. 8vo. Pp. 55. (London: Benn Bros., 
Ltd., 1923.) 2s. net.* 

Tannock, D. Potato Growing in New Zealand. 
(New Zealand Practical Handbooks.) Cr. 8vo. Pp. 116. 
(Auckland, Melbourne and London: Whitcombe and 
Tombs, Ltd., 1923.) 35. 


Anatomy: Physiology 


Bayliss, Sir W. The Vaso-Motor System. (Mono- 
graphs on Physiology.) Demy 8vo. Pp. v+163. (Lon- 
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The Water in the Atmosphere.! 
By Dr. G. C. Simpson, F.R.S., Director of the Meteorological Office. 


HE dictionary definition of “ saturation ” is “‘ the 
state of a body when quite filled with another,” 
and it is usual to think of saturated air as air which is 
full of water vapour to such an extent that further 
water cannot be added without condensation taking 
place. This, however, is a wrong conception, for there 
is no limit to the amount of water vapour which air 
can contain at any temperature, provided that it is 
perfectly pure, except that ultimately the molecules of 
vapour will be so near together that there will be no 
distinction between vapour and liquid. 

Air at 30° C. is said to be saturated when its vapour 
pressure is 31°51 mm. of mercury, but if to such satur- 
ated air we add water in sufficiently small drops it 
will be evaporated immediately and the liquid drops 
transformed into invisible vapour. If we could add 
drops with so small a diameter as 1-6 x 10~? cm. the air 
would devour them with avidity until its vapour 
pressure was more than 126 mm., and then would be 
ready for more if smaller drops could be supplied. 

The question of whether air can hold more vapour or 
not depends entirely on how the water is presented to 
it. Ifthe water is presented with a flat surface, evapora- 
tion will take place until there is so much water vapour 
present in the air that as many water molecules return 
to the surface as leave it ; the air is then saturated with 
reference to a flat surface of pure water. If the surface 
is curved—convex towards the air—more water mole- 
cules will leave each square centimetre of the surface 
than in the case of a flat surface ; hence there must be 
more vapour molecules in the air before equilibrium is 
attained. Thus the saturation vapour pressure over a 
curved surface is higher than over a flat surface at the 
same temperature. On the other hand, if the water 
contains certain impurities—e.g. sulphuric acid, calcium 
chloride, and salts in general—less molecules leave the 
surface than in the case of pure water ; hence a smaller 
number of molecules in the air will be sufficient to 
produce equilibrium over a solution. 

In accordance with the-usual practice we will describe 
air as saturated when the water vapour it contains is in 
equilibrium with a flat surface of pure water at the 
same temperature. This will define the saturation 
pressure at each temperature, and relative humidities 
will be given in terms of this saturation pressure. 

It is well known that water can exist in the liquid 
state at temperatures far below the freezing point, and 
therefore water and ice may exist side by side over a 
large range of temperature. But the vapour pressure 
which is in equilibrium with ice at a given temperature 

2 Discourse delivered at the Royal Institution on Friday, March 2, 1923. 


is lower than that which is in equilibrium with super- 
cooled water at the same temperature ; that is, air is in 
equilibrium with ice at a relative humidity below roo 
per cent. 

Thus, according to our definition of relative humidity, 
the water vapour in air may be in equilibrium with 
water over a large range of relative humidities accord- 
ing to the physical state of the water present. The 
following tables give the relative humidity of air in 
equilibrium with pure water in the liquid and solid 
state. 

TABLE I. 
Relative humidity of air in equilibrium with water 
surfaces of various radii at o° C. 


| | 

| Radius, cm. | Flat. 10%, | 1X 10°, | 2-5 X 10", | 7-2X 107, | 

} } | 

| Relative ) | 

TABLE II. 


Relative humidity of air in equilibrium with a flat 
surface of ice at various temperatures. 


Temperature | 0° | --10° C./—20° C.]—30° C.|—40° C.|—50° C.|—60° C. 
Relati 


CONDENSATION AT TEMPERATURES ABOVE THE 
FREEZING PoInrt. 


It was in 1880 that Aitken first showed that condensa- 
tion does not necessarily take place in air when its 
temperature is lowered below the dew point. He 
expanded carefully filtered air and found that.no fog 
formed even when there was considerable supersatura- 
tion. Aitken was led to the conclusion “ that vapour 
molecules in the atmosphere do not combine with each 
other, that before condensation can take place there 
must be some solid or liquid nucleus on which the 
vapour molecules can combine, and that the dust in the 
atmosphere forms the nuclei on which the water- 
vapour molecules condense.” 

Aitken invented a most ingenious instrument, easy 
to work and very transportable, by means of which it 
is possible to count the number of nuclei present in the 
air. Thousands of tests of the atmospheric nuclei have 
been made with this instrument at many places over the 
world, and nowhere has air free from nuclei been found. 
The number of nuclei is seldom less than roo per c.c., 
while in most country places the nuclei rise to 
thousands, and in cities such as London and Paris the 
number may be so great as 100,090 to 150,000 per C.c, 

The general explanation of these observations is as 
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follows. If there were no dust particles present the 
drops of water would have to be built up from aggre- 
gates of water molecules. Now the radius of a water 
molecule is 2 x 10~® cm., therefore if a few molecules 
met together by chance they would only form a very 
small drop, which would be so small that it could not 
exist unless there was large supersaturation. For 
example, according to Table II. a drop having a radius of 
7:2 x 10~7cm. would require a supersaturation of 20 per 
cent., yet nearly 20,000 water molecules would be re- 
quired to form such a drop. If, however, there were 
dust particles present the molecules of water would be 
deposited on them, and the radii of the initial drops 
would be so large that little supersaturation would be 
required to maintain them. 

This explanation appeared to satisfy every one for a 
long time, but in recent years considerable doubt has 
begun to be expressed. Already, in 1885, Assmann 
had searched for the dust nuclei when cloud particles 
evaporated under the microscope, and had come to the 
conclusion that if any were present they must have a 
smaller radius than 2-5x 107-5 cm. 

In 1912, Wigand made the reverse experiment. He 
first took careful counts of the number of nuclei in the 
air, then he created large quantities of dust by beating 
carpets, blowing up large clouds of coal, coke, and 
ordinary dust by means of bellows. Although he made 
such large clouds of dust that it was extremely un- 
pleasant to work in them, he could not find any increase 
in the number of nuclei in his condensation apparatus. 

In 1910, A. Wegener directed attention to another 
difficulty. The distance one can see through the 
atmosphere depends on the number of dust particles 
present and their size. From measurements made at 
Ben Nevis it had been found, from a comparison between 
the transparency of the atmosphere and the number of 
nuclei measured in Aitken’s instrument, that the damper 
the air the less the number of nuclei necessary in order 
to see the same distance. The observations gave the 
following result : 


- TABLE III. 


Depression of the | Number of Nuclei present in 1 c.c. with a Constant 
Wet Bulb. Distance of Vision. 


2°2-3'9 I-71 
3°9-5'°5 2°26 


This can only be explained if the size of the dust 
particles increases as the humidity increases, even when 
the humidity is still far below its saturation value. 
But this is not an effect which one would expect if the 
only function of the dust particles is to act as nuclei, 
for there would be no conde».\'on on them until the 


air has reached its saturation point. At all humidities 
less than roo per cent. the dust particles would remain 
dry and therefore of constant size. 

From these and other observations meteorologists 
have been led to the opinion that condensation does not 
commence on dust particles, if dust is to be understood 
in the ordinary way, but on hygroscopic substances, 
and that Aitken’s instrument does not measure the 
number of dust particles present but the number of 
hygroscopic particles. 

A great deal of work has recently been done on this 
question, especially by Kéhler in Norway. Working 
on a mountain in the extreme north of Norway, Kohler 
analysed the water obtained from the large deposits of 
rime which formed on the surroundings of his observa- 
tory. Rime is frozen cloud particles, and in this way 
he was able to determine the chemical contents of the 
actual cloud particles before they had had time to 
become contaminated. He found that calcium chloride 
was always present, and concluded that sea-salt obtained 
from the spray of the sea forms the true nuclei of cloud 
condensation. His results indicate that when the drops 
are extremely small there is sufficient salt present to 
reduce the vapour pressure to the same extent as the 
small radius of the drop increases it, thus allowing 
condensation to take place. Kéhler is tempted to 
generalise his results and to contend that sea-salt is the 
main foreign substance on which condensation takes 
place. It is, however, not necessary to go so far as this, 
for there are many other sources of hygroscopic sub- 
stances. Lenard and Ramsaner have shown that sun- 
light—probably only the ultra-violet part—acts on the 
oxygen, nitrogen, and water vapour of the atmosphere, 
producing very hygroscopic substances. 

Large quantities of material capable of becoming 
condensation nuclei are produced by all processes of 
combustion. Thus the household fires and factory 
chimneys of centres of industry produce vast quantities 
of nucleus-forming material, chief of which is sulphur- 
ous oxide, SO,. This, when illuminated by sunlight in 
the atmosphere, is a very hygroscopic substance cap- 
able of causing condensation in unsaturated air. It is 
estimated that in England something like 5000 tons of 
sulphur are burnt each day in coal fires, giving enough 
sulphur products to pollute the atmosphere from Land’s 
End to John o’ Groat’s. Other products of combustion 
are also hygroscopic; thus it is not surprising that 
air from large industrial centres contains enormous 
quantities of nuclei. 

It is not necessary for hygroscopic particles to be 
large in order for water to be deposited upon them. 
Their chemical affinity for water is sufficiently large to 
counterbalance the surface tension forces which cause 


small pure-water particles to evaporate unless there is 
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supersaturation. A single molecule of a hygroscopic 
substance would probably be able to gather around 
itself sufficient water to make a drop large enough to 
grow by ordinary condensation. Thus, whereas the 
hygroscopic properties are important to build up a drop 
to a certain size, after that size has once been reached 
the hygroscopic attraction may cease through excessive 
dilution, but condensation will continue until the drop 
is in equilibrium with the surrounding vapour. 

The ordinary small ion, in my opinion, takes no 
part whatever in meteorological processes. Before any 
deposition of water can take place on small ions, four- 
fold supersaturation is necessary in the case of negative 
ions and six-fold in the case of positive ions. We have 
absolutely no evidence of anything like these super- 
saturations in the atmosphere, and I have shown at some 
length, in a paper published in the Philosophical 
Magazine, that even in the case of thunder-storms, in 
which the conditions are by far the most favourable 
for the formation of supersaturated air, small ions take 
no part in the condensation. Further, we have no 
evidence that small ions act like hygroscopic substances ; 
they do not appear to grow appreciably in size in 
saturated air, in fact they act like any other air molecule 
until four-fold or six-fold supersaturation is actually 
reached. 

With regard to large ions (Langevin ions), these do 
appear from Pollock’s work to grow with increase of 
humidity ; but, as Pollock found that they do not form 
in pure air, these ions are probably nothing more than 
ordinary hygroscopic nuclei, with a small ion attached. 

Without detracting in any way from the value of 
Aitken’s work, we see that it is necessary to revise his 
conclusions, and to say that hygroscopic substances 
and not dust form the nuclei of condensation. I do not 
think that Aitken would have been surprised at this 
development of his work, for he clearly recognised the 
importance of salt particles as efficient nuclei. 


CONDENSATION AT TEMPERATURES BELOW THE 
FREEZING PoInT. 


When the temperature of the air is below the freezing 
point, condensation of the contained water vapour is 
a still more difficult problem, for there is very little 
experimental evidence to go upon. One thing is certain: 
owing to the small amount of vapour present, it is 
inconceivable that condensation will take place by the 
fortuitous meeting of molecules; some kind of nuclei 
therefore will be necessary. 

According to experiments made on crystallisation 
from supersaturated solutions, we may conclude that 
crystallisation does not start readily on a perfectly 
spherical surface. An angular nucleus is necessary, and 
the nearer the angles are to those of the natural angles 


of the crystal the more readily will condensation take 
place. When sledging in the Antarctic with Captain 
Scott in 1911 we became enveloped in a fog during 
sunshine. On the fog opposite the sun we saw a white 
bow in the position usually occupied by a rainbow. 
This phenomenon can only be explained on the assump- 
tion that the fog was composed of small spheres; but 
the temperature was — 29° C. (— 21° F.). Weare quite 
familiar with super-cooled water drops which have been 
formed when liquid drops are cooled from temperatures 
above to temperatures below the freezing point. In 
this case there was no part of the atmosphere within 
hundreds of miles of the place of observation in which 
the temperature was above the freezing point, and 
almost a dead calm existed at the time; hence these 
drops could not have formed at a high temperature and 
then been super-cooled. 

The only explanation which appears possible to 
me is that in the clear air of the Antarctic there 
are no “dust” particles suitable for condensation 
available, but there are plenty of the hygroscopic 
molecules of which we have already spoken. With 
increasing humidity these hygroscopic molecules 
attract water from the air and form clusters of water 
molecules ; but we know from colloidal chemistry that 
such clusters are in the spheroidal and not in the 
crystalline form. If this explanation is correct 
we have real liquid drops and the vapour pressure 
in the air must be that appropriate to a water 
surface—we may neglect the curvature of the drops, as 
their radii were probably of the order of o-oor cm. But 
according to Table II. air at — 30°C. is saturated with 
reference to ice at a relative humidity of 74 per cent., 
hence in this case the air was heavily supersaturated 
with reference to the solid state. This accounts for 
the fact, recorded at the time, that “the fur of the 
sleeping-bags and the wool of sweaters became covered 
with hoar frost,” for these substances formed excellent 
nuclei for the condensation of the water vapour direct 
into the solid state. 

Support for this explanation is given by observa- 
tions made by Wegener in Greenland. He describes 
how, in temperatures below - 40° C. with perfectly 
clear air, a strip of fog started at the house and extended 
for several kilometres in the direction of the wind. At 
such temperatures condensation takes place on water at 
100 per cent. relative humidity, but on ice or solid nuclei 
at 67 percent. The actual humidity was between these 
limits, therefore the air was not saturated with reference 
to the hygroscopic nuclei, but was supersaturated with 
reference to solid nuclei. There were, however, none of 
the latter present in the pure free air, but the air 
escaping from the hut was highly charged with solid 
nuclei, chiefly the products of combustion, and when 
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this contaminated air mixed with the pure air condensa- 
tion took place and the long strip of mist resulted. 

This observation furnishes the explanation of an old- 
standing difficulty in meteorological optics. Cirrus 
and other very high clouds frequently exhibit a most 
beautiful colour effect, which has received the name 
iridescent clouds, as the clouds appear to be iridescent 
with colours like those of mother-of-pearl. If cirrus 
clouds are always composed of ice particles, as one has 
generally concluded on account of the low temperature 
of the atmosphere where they form, the colours cannot 
be satisfactorily explained ; but if they are composed 
of water drops the explanation is easy. If water drops 
can exist at — 30°C. near the earth’s surface, there is no 
longer any reason to postulate ice crystals for the cirrus 
clouds ; and we may now say definitely that iridescent 
clouds prove that cirrus clouds are sometimes composed 
of spherical water drops. But it also proves that air, 
especially in the upper atmosphere, is frequently devoid 
of solid nuclei on which condensation can take place. 


Haze.—Perfectly pure air is almost completely trans- 
parent to visual light waves, and if the air were always 
pure we should see distant objects through air almost 
as clearly as through a vacuum. But the air is never 
pure ; there are always more or less particles of foreign 
matter present. The action of these particles is two- 
fold: first, they reduce the amount of light reaching 
the eye from distant objects ; and, secondly, in the day- 
time they scatter the general light of the sky and so 
send to the eye extraneous light which reduces the 
contrast between distant light and dark objects. on 
which visibility depends. Generally this foreign matter 
consists of a mixture of solid ponderable particles and 
hygroscopic molecules. The latter in perfectly dry 
air would be practically invisible, but when loaded with 
water in a humid atmosphere they add to the obscurity 
of the atmosphere. 

The amount of obscurity will therefore vary with the 
amount of solid matter and with the humidity of the 
air. Haze is due to this kind of obscurity, and varies 
in iritensity from the slight obscurity of polar regions, 
which depends almost entirely on the hygroscopic 
particles, to the dense obscurity of a dust storm in 
tropical regions, which is due almost entirely to solid 
particles. 

Mist.—When the temperature of air falls, the 
humidity increases until the saturation point is reached. 
The diameters of the hygroscopic particles grow, but 
even in saturated air the amount of water extracted is 
not great, and if there is little solid matter present the 
obscurity is not marked. But if the temperature falls 
below the dew point the hygroscopic particles are 
sufficiently large to form excellent nuclei for condensa- 


tion, and relatively large amounts of water are de- 
posited for small falls of temperature. 

Real condensation has now commenced, and the 
obscurity changes from that of haze to that of mist. 
It has been a common practice to record atmospheric 
obscurity as haze when there is a noticeable difference 
between the readings of the wet= and dry-bulb thermo- 
meters, and as mist when the readings are the same. 
This, however, is not a true criterion, for the air can be 
saturated without condensation, while mist cannot be 
formed until water has been condensed on account of 
a fall of temperature after the dew point has been 
reached. The whole process of the formation of haze 
and mist is continuous, and in practice it is practically 
impossible to say when haze becomes mist, although 
extreme cases are easily distinguished. Nevertheless 
haze and mist are fundamentally different, for haze 
owes its origin to foreign matter, and the small amount 
of water associated with hygroscopic nuclei, while 
mist is due to an actual precipitation of water from 
vapour to liquid. 

Fog.—There is, however, no fundamental difference 
between mist and fog: in most cases fog is only a 
dense mist, and the density at which mist becomes fog 
is a matter of definition. It is now the practice of the 
London Meteorological Office <o limit fog to the obscurity 
in which objects at one kilometre are not visible. 

When mist and fog are formed in fairly clear air they 
are white. On the other hand, if the air contains a 
large quantity of impurities, such as carbon particles 
from imperfect combustion, the mist particles absorb 
the impurities and become themselves dark-coloured. 
In this way are formed those dense fogs in London 
which are likened to pea soup. It was originally 
thought that the density of a London fog was due to 
the fact that the smoke of the city provided an un- 
usually large number of nuclei on which condensation 
could take place, thus offering a temptation to the air 
to deposit its moisture which it could not resist. As a 
matter of fact, there are always sufficient nuclei in the 
purest air in England to allow of the formation of fog 
whenever the meteorological conditions are suitable. 
The relationship between smoke and fog is peculiar, 
and may be said to be accidental. The meteorological 
conditions which are necessary for the formation of 
fog are such that while they last smoke cannot get 
away either vertically or horizontally from the place of 
its origin. Above the fog there is a temperature in- 
version which effectively prevents all upward motion 
of either air or smoke, while fogs over the land usually 
form in calm air. Thus during a fog practically all the 
smoke which London makes is kept over it and within 
a few hundred feet of the ground. This smoke, com- 
bined with the deposited water, can, as we all know, 


| prod 
midr 
woul 
occu 
shou 
Fe 
the 1 
the « 
| of tl 
dens 
the | 
abou 
imp 
ove! 
by 
acco 
pap 
logis 
alm 
laye 
- air! 
tion 
of f 
| air, 
mo! 
fort 
cha 
rela 
ing 
sph 
\ 
ten 
me 
| end 
| fur 
pre 
con 
ac 
the 
ver 
Th 
me 
wit 
for 
clo 
un 
Th 
the 
| to 
| nu 
| pic 
wa 


Supplement to “ Nature,” April 14, 1923 ix 


produce such an obscurity that midday is as dark as 
midnight. The total abolition of smoke from London 
would not reduce the occasions on which mist and fog 
occur, but many fogs would remain mists, and we 
should never have a “ London particular.” 

For the formation of mist and fog it is necessary that 
the temperature of the air should continue to fall after 
the dew point of the air has been reached. The extent 
of the fall below the original dew point determines the 
density of the obscurity, neglecting for the moment 
the effect of impurities. This cooling can be brought 
about in several ways, of which only two are of real 
importance. Fogs may be caused by warm air blowing 
over a cold sea or a cold land surface, and the method 
by which the temperature of the air is then reduced on 
account of turbulence was first explained in a brilliant 
paper by G. I. Taylor, which has become a meteoro- 
logical classic. The fogs of London are, however, 
almost entirely due to the loss of heat from the lower 
layers of the atmosphere into a clear sky above. The 


- air radiates its heat, its temperature falls, and condensa- 


tion takes place as already described. Other methods 
of fog formation, such as the mixing of warm and cold 
air, are of secondary importance and never give rise to 
more than patchy local mists or light fogs. 

Clouds.—Adiabatic cooling plays no part in the 
formation of mists and fogs, because the pressure 
changes in any given layer of the atmosphere are 
relatively small and slow. Appreciable adiabatic cool- 
ing can take place only when air is raised in the atmo- 
sphere, and then the cooling may be large and rapid. 

When air not saturated rises in the atmosphere its 
temperature is reduced by about 1°C. for every 100 
metres of ascent. When the ascent is carried far 
enough the dew point is reached, after which any 
further rise will cause condensation on the nuclei 
present. As the ascent is carried beyond the point of 
condensation more and more water is deposited, with 
a consequent increase in the size of the drops. This is 
the manner in which clouds are formed, and there are 
very good reasons for saying that it is the only way. 
Thus there is a fundamental difference between the 
method of formation of clouds and fogs: fogs form 
without any ascent of the air, while clouds are never 
formed without it. Thus it is not correct to describe 
clouds as fogs of the upper atmosphere. 

The very sharp line of demarcation between the air 
under a cloud and the cloud itself needs explanation. 
There is no slow transition between the clear air and 
the cloudy air, as one would expect if clouds were due 
to the gradual increase in the size of drops from small 
nuclei to relatively large cloud particles. We must 
picture the hygroscopic nuclei collecting more and more 
water around them as they rise with the ascending 


current, owing to the increase in relative humidity. 
But when saturation is reached they are still very 
small, say about 1-1 x 10-5 cm., that is, they are smaller 
than the wave lengths of light (5x10~5 cm.), and 
therefore cannot be directly observed, and produce little 
obscurity in the air, which still appears relatively clear. 
Drops of this size need supersaturation to grow, but we 
see from Table I. that only 1 per cent. supersaturation is 
necessary. They are, however, unstable, for as they 
grow they need less supersaturation. Thus as soon as 
the air is sufficiently supersaturated to be in equilibrium 
with the nuclei the slightest further rise causes the drops 
to grow very rapidly to the size in which they are in 
equilibrium with saturated air. The height at which 
this change occurs is the height of the base of the cloud. 

Rain.—Before we are able to form a clear idea of the 
processes which give rise to rainfall it will be necessary 
to consider the laws of the fall of water drops through 
the air. 

It is well known that in a vacuum all bodies fall at 
the same rate with a constant acceleration, so that their 
velocity constantly increases. When, however, bodies 
fall through a resisting medium, such as air, they more 
or less quickly reach such a velocity that the resistance 
of the air equals the pull of gravity, after which they 
fall with a constant velocity, which is different accord- 
ing to,the density and shape of the falling bodies. 

Experiments have been made to determine the rate of 
fall of water drops through air at atmospheric pressure, 
and the following “‘ end velocities ” have been found. 


TABLE IV. 

jus, | Velocity calcu- | Velocity observed by | Velocity observed b 
0:0005 0-3 
0-001 
0-005 32 
0-O10 126 a6 
0-020 aad 180 
0-030 270 
0-040 340 
0°050 393 440 
0-100 as 577 590 
o-150 692 690 
O°175 74° 737 
0°225 oe 805 
0:273 798 
0-318 780 


Three important points are to be noticed about these 
results. 

(a) The extremely small velocities with which small 
drops fall. The average radius of the drops in clouds 
from which rain is not falling is approximately o-oor cm. 
Such particles, according to our table, would fall only at 
the rate of a little over a centimetre a second. 
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(b) As the drops get larger the rate of fall tends to a 
constant value of about 8 metres a second. 

(c) Drops for which r = 0-25 cm. have the most rapid 
fall, larger drops fall more slowly. 

Lenard has given the reason for (¢). He showed that 
the friction on the air causes deformation of the drops, 
so that instead of retaining the shape of spheres they 
become flattened out, thus presenting an increased re- 
sistance to the air through which they are falling. This 
deformation becomes appreciable when the radius of 
a drop is about o-2 cm. and then increases rapidly as the 
drop grows larger. When the radius is about 0-25 cm. 
and the drop is falling at the rate of 8 metres a second, 
any further increase in volume produces a greater 
flattening, and instead of the velocity being increased it 
is slightly decreased. When the size of the drop is 
such that if it were not flattened it would have a 
diameter of about half a centimetre, r =0-25 cm., the 
drop becomes very unstable, and all drops larger than 
this quickly break up into a number of smaller drops, 
which of course fall more slowly. This means that 
raindrops can never fall through air at a greater 
velocity than 8 metres a second. Small drops fall 
slower than this, and large drops flatten out as soon as 
they are falling at 8 metres a second, and then soon 
break up into smaller drops. 

In the above all the velocities have been given for air 
at normal pressure. If, however, the pressure is less, all 
the results are the same, except that the velocities must 
be increased in the proportion ./B/ \/P, in which B is the 
normal pressure and P the actual pressure. 

Dines has found that in Europe the quantity of 
vapour in air is always very small. If the whole water 
vapour in the atmosphere on an average summer day 
were precipitated it would only give a total rainfall of 
o-80 in. The greatest amount ever measured on a 
summer day in Europe would only give 1°5 in. of 
rain, and of course the quantity is much less in winter. 
How then can we have rainfall of several inches of 
rain in the course of an hour or so? The answer is 
simple; the ascending currents which are necessary to 
cause precipitation carry with them their own water 
vapour to supply the rainfall. An ascending current of 
air which is saturated at 10° C. (50° F.) needs only an 
upward velocity of 1 metre a second to carry. with it 
sufficient vapour to give a rainfall of more than 1 inch 
per hour, so that there is no difficulty in explaining the 
greatest rate of rainfall ever experienced in ‘he tropics. 

There are many ways in which the air is caused to 
rise in the atmosphere ; ascending currents up to many 
metres a second are possible, and do occur in the atmo- 
sphere. Let us think of air rising at about 10 cm. per 
second, which is the order of the upward velocity of the 
air in depressions. At a certain height cloud particles 


form as already described. These have a radius of about 
o-oo1 cm. and fall relatively to the air at 1-3 cm. per sec., 
hence they are carried upwards with the air, but the 
base of the cloud remains at the same height because 
new cloud particles are constantly being formed at that 
height. As the air rises the cloud particles grow in 
size, because water is being condensed on them, and they 
lag more and more behind the air. Drops with a 
radius of o-oo2 cm. are falling as rapidly as the air is 
rising, and therefore remain stationary, while drops of 
0-007 cm. are falling at the rate of one metre a second, 
and therefore fall through the rising air and appear at 
the earth’s surface as rain. It is obvious that this 
process will continue as long as the ascending currents 
continue, and in this way we get the continuous steady 
rain with which we are so familiar in this country. 

The rate of rainfall will increase as the upward 
velocity of the ascending air increases until the upward 
velocity becomes greater than 8 metresa second. When 
this occurs no water can fall through the ascending air 
for the reason already explained. All water condensed 
in such an upward current—and it will be a very large 
amount —is carried upwards until the upward air 
velocity falls below 8 metres a second, as it is bound to 
do at some height owing to lateral spreading out. Here 
water accumulates in large amounts. It is the sudden 
cessation of the upward velocity in such an ascending 
current which gives rise to the so-called cloud-bursts, 
for when the sustaining current stops the accumulated 
water falls just as though the cloud had literally burst. 

The accumulated water while it is suspended in the 
air is constantly going through the process of coalescing 
into large drops, which at once become deformed and 
broken up again into small drops. Every time a drop 
breaks there is a separation of electricity, and this is 
probably the chief source of electricity in a thunder- 
storm. This explains why thunder-storms are asso- 
ciated with heavy rainfall and do not occur in polar 
regions where there is no rain. 

Hail.—I have already explained how the small liquid 


-cloud particles are carried upwards with the ascending 


air, but as the air rises its temperature constantly falls, 
and there must come a point in the ascent when the 
temperature falls befow the freezing point. The cloud 
particles do not immediately turn into ice. As a 
matter of fact it is not an easy matter to freeze perfectly 
pure water, and water can remain liquid at temperatures 
far below the freezing point. Observations made on 
mountains and in balloons and aeroplanes have proved 
conclusively that cloud particles remain liquid at 
temperatures so low as —20° C. How far small drops 
can be super-cooled before they solidify we do not 
know, but super-cooled drops are in a very unstable 
state. From Table II. we sve that at —20° C. 
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ice forms when the relative humidity over water 
is 82 per cent., which means that if water and 
ice are simultaneously present the relative humidity 
of the air relative to the ice is 121 per cent., Z.e. it 
is 21 per cent. supersaturated. Thus if a few drops 
become converted into ice they are in a highly super- 
saturated atmosphere, and so will grow rapidly at the 
expense of the water drops. Meteorologists generally 
consider that — 20° C. is about the limit at which large 
water particles can exist without changing into ice. 

Let us consider a region in the atmosphere through 
which there is an ascending current of air. The air is 
supposed to have a temperature of 20° C., and a relative 
humidity of about 50 per cent. at the ground. As the air 
rises, at first its temperature is reduced by 1° C. for 
each roo metres of ascent. Hence by the time it has 
risen 1000 metres its temperature will have been reduced 
to 10° C., and it will have reached its dew point. Here 
the cloud level begins. As it rises still further its 
temperature continues to decrease, but not so rapidly 
as before, because the condensation of water vapour 
releases the latent heat of vaporisation. It reaches 0° C. 
at a height of 3000 metres. Hence the region between 
1000 and 3000 metres contains only drops of water. 
As the air rises above 3000 metres the temperature falls 
still lower, but the water particles do not freeze at once, 
they remain super-cooled. We may assume that at 
— 20° C., which is reached at about 6000 metres, the 
super-cooled drops solidify and the remaining part of 
the cloud above this level is composed of snow alone. 

There will not be a sharp division between the region 
of super-cooled water and the region of snow. For a 
certain distance ice crystals and super-cooled water will 
be mixed together. Such conditions are very unstable, 
and from considerations of the vapour pressure alone 
the ice particles grow rapidly, because the vapour over 
super-cooled water is highly supersaturated with respect 
to ice. In addition, the slightest contact between ice 
and super-cooled water causes the latter to Solidify at 
once. The original ice particle will therefore quickly 
grow in size and, if the ascending current is not too large, 
will commence to fall. It has, however, to fall through 
3000 metres of super-cooled water drops, and in doing 
so grows appreciably in size. As each super-cooled 
water particle strikes the ice it solidifies, and also 
imprisons a certain amount of air, so that by the time 
the ice particle reaches the bottom of the super-cooled 
region it is simply a ball of soft white ice without any 
sign of regular crystalline structure. 

If the descent through the super-cooled region has 
been fairly rapid the temperature of the ice ball will be 
considerably below the freezing point when it arrives 
in the region where the temperature is o° C., and the 
cloud particles are not super-cooled, As it continues 


its way downwards it receives a considerable addition 
of water : in the first place, by direct deposition, because 
it is colder than the air ; and, secondly, by collision with 
the water particles. This water covers the surface of 
the cold ice ball with a uniform layer of liquid which 
quickly freezes into clear solid ice, with little or no 
imprisoned air. Finally the ice escapes from the bottom 
of the cloud, and falls to the ground as a hailstone. 

When hailstones are split open to show their internal 
structure we can nearly always see the inner soft 
white mass of ice which was collected while the stones 
were in the super-cooled region, surrounded by a layer 
of clear transparent ice formed by the freezing of the 
water deposited when the stone was passing through 
the non-super-cooled region. 

This simple explanation of the formation of a hail- 
stone was not considered satisfactory at first, because 
it was considered that hailstones produced in this way 
must necessarily be small. Trabert calculated that 
if a hailstone started to fall from a height of 2 kilo- 
metres, and swept up all the water it met on its way 
down, its radius would grow only by 2 millimetres. 
But Trabert left many things out of consideration, as 
pointed out by Wegener. In the first place, he started 
his hailstone much too low in the atmosphere; he 
should have started it from a height nearer 8 kilo- 
metres than 2. Secondly, he neglected the effect 
of the ascending currents. We know that there are 
violent ascending currents during thunder-storms, in 
which alone hailstones are formed. The ascending 
currents may be so violent that even large hailstones 
will not be able to fall through them, but they are all 
the time falling rapidly relatively te the air, and there- 
fore sweeping water out of it. 

_ The velocity with which a hailstone falls through 
still air at atmospheric pressure is 


v=12464/r cm./sec. 


If, therefore, the velocity of the ascending current were 
10 metres per second, the hailstone could not commence 
to fall until it had a radius of 0-64 cm. It would then 
commence to fall very siowly as its size grew larger, but 
it would all the time be moving relatively to the air at 
a greater rate than 1o metres a second. Thus the 
effective height through which it would fall would be 
very great in comparison with the actual height. 

It must also be remembered that with such an 
ascending current no water could fall in the form of 
rain ; all the water would be retained in the cloud, the 
water content of which could be very large indeed, thus 
giving large quantities of water to be swept up by the 
hailstone. When we also take into account that a 
hailstone is generally very much colder than the sur- 
rounding saturated air, so that the deposition of 
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moisture on it from the vapour would be large, there is 
no difficulty in explaining the size of all ordinary hail- 
stones. 

It must not be considered, however, that an ascending 
current is steady. Just as we have gusts and lulls in 
horizontal winds, so we have increases and decreases in 
the velocity of ascending currents. Thus a hailstone 
which has penetrated into the lower part of the cloud 
might be blown upwards and so go through the whole 
process again. In this case we should have a layer of 
white ice deposited around the clear layer, around 
which again there would be another layer of clear ice. 
In fact, if a hailstone is held by the ascending currents 
near to the region where the temperature is 0° C., it 
might well be carried up and down between the regions 
where the water is super-cooled and where it is not 
several times. We should then have several con- 
centric layers of clear and white ice, and a broken stone 
would have the appearance of an onion. Such cases 
are not at all uncommon. 

For the formation of hailstones two conditions must 
be fulfilled. 


(a) The clouds must extend through a great vertical 
height so that the three regions of water par- 
ticles, super-cooled particles, and snow are ex- 
tensive and well developed. 

(b) There must be violent ascending currents, other- 
wise the stones would fall too rapidly to grow 
to a large size. 


These conditions are best fulfilled in warm regions, for 
there violent ascending currents are most easily de- 
veloped, and the condensation starts at a relatively 
high temperature, so giving regions of water particles 
and super-cooled water particles of great depth. 
These are the reasons why hailstones only occur during 
the summer in temperate regions, and why the most 
violent hailstorms and the largest hailstones are found 
in tropical regions. 

Soft Hail.—If the temperature at the ground were 
much lower than in the case just considered, the region 
between the bottom of the cloud layer and the zero 
isothermal would be much reduced. It is in this 
region that the hailstone receives its coat of clear trans- 
parent ice. The hailstones which then fall would be 
relatively small, and consist only of the soft white 
balls appearing in the centre of the more complete 
hailstones. 

Falls of soft hail of this nature are quite common in 
the winter in Europe and in the hills of India; there 
are frequently falls of soft hail during the winter and 
spring in Simla. The reason is clear, for in Europe the 
temperature of the ascending current is so low that the 
freezing point is reached almost at the bottom of the 


cloud, while in Simla the clouds form over the plains, 
and Simla itself is so high that the region in which water 
particles exist is mainly below the station. Thus the 
hail which falls in Europe during the winter and in the 
hills of India falls almost immediately out of the region 
of super-cooled water particles, and therefore has had no 
opportunity for building up a layer of transparent ice. 

The form of these soft hailstones is most instructive. 
In most cases they are like cones with a hemispherical 
base. It is clear from this form that as they have 
fallen through the super-cooled region they have struck 
the water particles on their under sides. This has 
caused the bases to grow, and the cone above is really 
the shape of the stream-lines behind the enlarged base. 
A stone which has once commenced to have this form 
will retain it throughout, for the cone acts as a kind of 
tail and tends to keep the base always at right angles 
to the relative air motion. i 

Snow.—Snow which forms over an ascending air 
current in which water particles first form will prob- 
ably have solidified cloud particles for nuclei. What- 
ever the auclei may be, as soon as the initial crystals 
are formed further condensation takes place exactly 
as in the precipitation of water, but the vapour 
condenses directly into the solid state without first 
going through the liquid state. The crystals of water 
are hexagonal prisms, and water in the crystalline state 
in the atmosphere shows all the wonderful shapes that 
this form of crystallisation can take. Having once 
started, the crystals may grow either along their central 
axis, giving rise to long thin prisms, or along their six 
axes to form hexagonal plates. 

Sometimes the growth is uniform, so that the result 
is a perfect hexagonal plate, at others the growth along 
the axes is more rapid than in the space between ; this 
gives rise to stars, having a beautiful feathery appear- 
ance. The actual crystals vary in size, from minute 
crystals which can scarcely be seen by the naked eye to 
plates a quarter of an inch in diameter. In cold regions 
the crystals are small, because there is little water 
vapour present from which they can grow. In the 
Antarctic during the winter, when the temperature was 
always near or below o° F., only the smallest crystals 
were seen, so small that they were almost like dust. 

When crystals form at temperatures near the freezing 
point they grow to their largest size. When the air 
is full of large crystals frequent collisions take place. 
The crystals become interlocked and bundles of many 
separate crystals are formed ; these produce the ordi- 
nary snowflakes which, on account of their size and 
weight, fall relatively rapidly. It is to these latter that 
the term snow should be applied. With this restriction, 
snow occurs only when the temperature is near the 
freezing point. 
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ical Society Monograph Series.) Med. 8vo. Pp. 236. 
(New York: The Chemical Catalog Co., Inc., 1923.) 
3 dollars.* 

Baker, T. T. The Spectroscope and its Uses in 
General and Analytical Chemistry. Second edition. 
Demy 8vo. Pp. x+208. (London: Bailliére, Tindall 
and Cox, 1923.) 8s. 6d. net.* 

Bunbury, H. M. The Destructive Distillation of 
Wood. 4to. Pp. xx+320. (London: Benn Bros., Ltd., 
1923.) 35s. net.* 

Cain, J. C., and Thorpe, J. F. The Synthetic Dye- 
stuffs and the Intermediate Products from which they are 
Derived. Sixth edition, revised. Med. 8vo. Pp. 442. 
(London : C. Griffin and Co., Ltd., 1923.) 21s. net. 

Cochrane, J. A. Readable School Chemistry: a 
Book for Beginners. (Bell’s Natural Science Series.) 
Cr. 8vo. Pp. x+84+8 plates. (London: G. Bell and 
Sons, Ltd., 1923.) 2s.* 

Davison, A. W., and Klooster, H. S. van. 
tory Manual of Physical Chemistry. Med. 8vo. 
+182+32 pages of sectional paper. (New York: 
Wiley and Sons, Inc.; London: Chapman and H 
Ltd., 1923.) ros. net.* 

Department of Commerce. Circular of the Bureau 
of Standards, No. 81: Bibliography of Scientific Litera- 
ture relating to Helium. Second edition. Sup. Roy. 8vo. 
Pp. 31. (Washington: Government Printing Office, 
1923.) 10 cents.* 

Findlay, A. The Phase Rule and its Applications. 
(Textbooks on Physical Chemistry.) Fifth edition. Demy 
8vo. Pp. xvi+298. (London: Longmans, Green and 
Co., 1923.) 10s. 6d. net.* 

Fischer, H. Seifen und Eiweissstoffe, ihre kolloid- 
chemische Bedeutung fiir die Wissenschaft und Praxis. 
Autorisierte deutsche Ausgabe von J. Matula. Pp. 188. 
(Dresden und Leipzig: T. Steinkopff, 1922.) 

Galarza, R. uimica experimental (inorganica) : 
Curso de quimica cientifica, con los principios recientes 
de la fisico-quimica para uso de las escuelas normales y 
colegios nacionales. Cr. 8vo. 14 Parte. 257: 
(Rosario, Argentina: A. Alvarez, 1923.) * 
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Gray, F. W. The Chemistry’ Tangle Unravelled : 
being Chemistry systematised on a New Plan based on 
the Works of Abegg, Kosseland Langmuir. Cr. 8vo. Pp. 
x+148. (London: Longmans, Green and Co., 1923.) 
6s. net.* 

Heidelberger, M. An Advanced Laboratory Manual 
of Organic Chemistry. Cr. 8vo. Pp. 103. (New York: 
The Chemical Catalog Co., Inc., 1923.) 2 dollars.* 

Lewkowitsch, J. Chemical Technology and Analysis 
of Oils, Fats and Waxes. Sixth edition, entirely revised 
by G. H. Warburton. In 3 vols. Demy 8vo. Vol. 3. 
Pp. viii + 508.- (London: Macmillan and Co., Ltd., 1923.) 
36s. net.* 

Liesegang, R.E. Beitrage zu einer Kolloidchemie des 
Lebens (biologische Diffusionen). 3 umgearbeitete Auf- 
lage. Pp. 40. (Dresden und Leipzig: T. Steinkopff, 1923.) 

McCulloch, A., and Simpkin, N. Low Temperature 
Carbonisation of Bituminous Coal. Demy 8vo. Pp. xii 
+248. (London: H. F.and G. Witherby, 1923.) 18s. net.* 

Mellor, J.W. A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry. Roy. 8vo. Vol. 3: Cu, Ag, 
Ae: Ca; Be, Pp. x+927. (London: Longmans, 
Green and Co.,.1923.) 63s. net.* 

Metzger, Héléne. Les Doctrines chimiques en France 
du début du XVIIe a la fin du XVIIIe Siécle. Med. 8vo. 
Tome I. Pp. 496. (Paris: Les Presses universitaires de 
France, 1923.) 25 francs.* 

Nernst, W. Traité de chimie générale. 2° édition 
francaise complétement refondue d’aprés la roe édition 
allemande par A. Corvisy. Deuxiéme partie: Trans- 
formations de la matiére et de l’énergie. Roy. 8vo. 
Pp. 500. (Paris: J. Hermann, 1923.) 40 francs.* 

Ost, H. Lehrbuch der chemischen Technologie. 13 
Auflage. Pp. viii+815. (Leipzig: M. Janecke, 1923.) 19s. 

Perrin, J. Atoms. Authorised translation by D. LI. 
Hammick. Second English edition revised. Demy 8vo. 
Pp. xv +231. (London, Bombay and Sydney: Constable 
and Co., Ltd., 1923.) 8s. 6d. net.* 

Rieke, R. Die Arbeitsmethoden der Silicatchemie. 
2 unveranderte Auflage. (Sammlung Vieweg, Heft 37.) 
Pp. 100. (Braunschweig : F. Vieweg und Sohn, 1923.) 

Sadtler, S. P., and Matos, L. J. Industrial Organic 
Chemistry. Fifth edition. Roy. 8vo. Pp. 691. (Lon- 
don: J. B. Lippincott Co., Ltd., 1923.) 35s. net. 

Scheithauer, W. Die 2 neu- 
bearbeitete Auflage. Pp. 123. (Leipzig: M. Janecke, 1923.) 

Smits, A. Théorie de l’allotropie. Traduction de 
J. Gillis. Roy. 8vo. Pp. 524. (Paris: Gauthier-Villars 
et Cie, 1923.) 55 francs. 

Vanino, L. Handbuch der praparativen Chemie: ein 
Hilfsbuch fiir das Arbeiten im chemischen Laboratorium. 
Zweite Auflage. Roy. 8vo. Band II: Organischer Teil. 
Pp. xvi+888. (Stuttgart: F. Enke, 1923.) Grundzahl: 
22.80 marks. 

Villavecchia, V., Fabris, G., Rossi, G., Bianchi, 
A., e Belasio, R. Dizionario di merceologia e di chimica 
applicata. 4° édition. Vol. I: Abelmosco-Cuscuta. Pp. 
870. (Milan: U. Hoepli, 1923.) 35 lire. 

Willows, R. S., and Hatschek, E. Surface Tension 
and Surface Energy and their Influence on Chemical 
Phenomena. (Text-books of Chemical Research and 
Engineering.) Third edition. Cr. 8vo. Pp. viii +136. 
(Londen : é and A. Churchill, 1923.) 6s. 6d. net.* 

irth Brennstoffchemie : wissenschaftliche und 
praktische Grundlagen. fiir Chemie und Technik der 
Verbrennungsvorgange und der Brennstoffe. Pp. 804. 
(Berlin : G. Stilke, 1922.) 


Technology 


Barberot, A. Fabrication de l’acier au four Martin. 
(Encyclopédie minitre et métallurgique.) Med. 8vo. 
Pp. 543. (Paris: J.-B. Bailliére et fils, 1923.) 40 francs. 

Burnham, T. H. Special Steels: a Concise Treat- 
ment on the Constitution, Manufacture, Working, Heat 
Treatment and Applications of Alloy Steels ; for Students, 
Operators, and Users of Special Steels. Chiefly founded 


- on the Researches regarding Alloy Steels of Sir Robert 


Hadfield. (Pitman’s Technical Primers Series—Double 
volume.) Fcap. 8vo. Pp. xxii+194. (London: Sir I. 
Pitman and Sons, Ltd., 1923.) 5s. net.* 


Geer, W. C. The Reign of Rubber. Ex. Cr. 8vo. 
Pp. viii + 344 +32 plates. (London: G. Allen and Unwin, 
Ltd., 1922.) tos. 6d. net.* 

Greenhalgh, R. Practical soy and Carpentry. 
(Modern Trade-Book Series.) Demy 8vo. . Vil + 280. 
(London: G. Routledge and Sons, Ltd.; New York: 
E. P. Dutton and Co., 1923.) 6s. net. 

Hasluck, P. N. Lathe-work: a Practical Treatise 
on the Tools, Appliances, and Processes employed in the 
Art of Turning. Eleventh edition, revised and enlarged. 
Cr. 8vo. Pp. 244. (London: C. Lockwood and Son, 
1923.) 6s. net. 

Horner, J. J. The Modern [Ironfoundry. (Oxford 
Technical Publications.) Demy 8vo. Pp. viii +256, 
(London: H. Frowde and Hodder and Stoughton, 1923.) 
15s. net. 

Institute of Metals. Name and Subject Index to 
the Journal of the Institute of Metals. (Volumes I-XXV.) 
Demy 8vo. Fp. vii+497.. (London: The Institute of 
Metals, 1923.) 25s. net; 12s. 6d. to members. 

Labriffe, C. Manuel de tissage. (Bibliothéque Pro- 
fessionnelle.) Pott 8vo. Pp. 416+12 planches. (Paris:: 
J.-B. Bailliére et fils, 1923.) 16 francs.* 

Lamb, M. C. Manufacture of Chrome Leather. 

420. (London : The Anglo-American Technical Co., Ltd., 
1923.) 26s. 

Michel, J. Travail du bois. (Nouvelle Collection des 
recueils de recettes rationnelles.) Fcap. 8vo. Pp. xiv+ 
288. (Paris: Libr. Desforges, 1923.) 13.50 francs. 

Powell, H. J. Glass-making in England. Sup. Roy. 
8vo. Pp. x+183. (Cambridge: At the University Press, 
1923.) 25s. net.* . 

Redmayne, Sir R. A. S. The British Coal-mining 
Industry during the War. (Economic and Social History 
of the World War, British Series: Published on Behalf 
of the Carnegie Endowment for International Peace.) 
Roy. 8vo. Pp. xv +348. (Oxford: Clarendon Press ; 
London : Oxford University Press, 1923.) 10s. 6d. net.* 

Rudolph, W. Die Tonwarenerzeugung. Zweite Auf- 
lage. Pp. viii+210. (Leipzig: M. Janecke, 1923.) 4s. 3d. 

Smith, G. R. Testing Strength of Materials (Cotton 
and Linen). 8vo. Pp. 122. (London: E. Marlborough 
and Co., 1923.) 12s. 6d. net. 

Toch, M. How to Paint Permanent Pictures. Cr. 
8vo. Pp. 105. (London: Scott, Greenwood and Son ; 
New York: D. Van Nostrand and Co., 1922.) 7s. 6d. 
net.* 

Truscott, S.J. A Text-Book of Ore Dressing. Demy 
8vo. Pp. xi+680. (London: Macmillan and Co.. Ltd., 
1923.) 40s. net.* 

Waran, H. P. Elements of Glass-blowing. Cr. 8vo. 
Pp. ix+116. (London: G. Bell and Sons, Ltd., 1923.) 
2s. 4d. net.* 


Astronomy 


Andoyer, H. Cours de mécanique céleste. Roy. 8vo. 
Tome 1. Pp. vi+439. (Paris: Gauthier-Villars et Cie, 
1923.) 50 francs.* 

Bigourdan, G. Union Astronomique Internationale 
(U.A.I.).. Rapport annuel sur les travaux effectués par 
le Bureau International de l’Heure (B.I.H.) en 1922. 
(3° année.) Roy. 8vo. Pp. 40. (Paris: Gauthier-Villars 
et Cie, 1923.) 1 franc.* 

Coblentz,W.W. Further Tests of Stellar Radiometers 
and some Measurements of Planetary Radiation. (Scientific 
Papers of the Bureau of Standards, No. 460.) Sup. Roy. 
8vo. Pp. 535-558. (Washington: Government Printing 
Office, 1923.) 10 cents.* 

Collard, A. Un Astronome belge: Louis Niesten 
(1844-1920). Roy. 8vo. Pp. 30. (Bruxelles: Société 
belge d’Astronomie, 1923.) * 

Dreyer, I E., edidit. Tychonis Brahe opera 
omnia. Tomi quinti Fasciculus posterior. Demy 4to. 
Pp. 217-343- Gleusies: Libraria Gyldendaliana, 1923.) * 

Heath, T. The Twentieth Century Atlas of Popular 
Astronomy. Third edition. Sup. Roy. 8vo. Pp. iv+ 
134+16 plates. (Edinburgh: W. and A. K. Johnston, 
Ltd.; London: Macmillan and Co., Ltd., 1922.) 15s. 
net. 
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Mobius, A. F. Astronomie: Grésse, Bewegung und 
Entfernung der Himmelskérper. 13 Auflage, bearbeitet 
von H. Kobold. Teil 2: Kometen, Meteore und das Stern- 
system. (Sammlung Géschen Nr. 529.) Pott 8vo. Pp. 128. 
(Berlin und Leipzig: W. de Gruyter und Co., 1923.) _Is.* 


Meteorology : Geophysics 


Hartnell, G. Terrestrial Magnetism: Horizontal 
Intensity Variometers. (United States Coast and 
Geodetic Survey, Special Publication No. 89.) Med. 8vo. 
Pp. 62. (Washington: Government Printing Office, 
1922.) 10 cents.* 

Ministry of Public Works, Egypt: Physical De- 
partment. Climatological Normals -for Egypt and the 
Sudan, Candia, Cyprus and Abyssinia. Roy. 4to. Pp. 
x+93+12 plates. (Cairo: Government Publications 
Office, 1922.) P.T. 20.* 

Shaw, Sir N. The Air and its Ways: the Rede 
Lecture (1921) in the University of Cambridge, with other 
Contributions to Meteorology for Schools and Colleges. 
Imp. 8vo. Pp. xx+237+28 plates. (Cambridge: At 
the University Press, 1923.) 30s. net.* 


Geology: Mineralogy 


Allen, R. Copper Ores. (Imperial Institute : Mono- 
graphs on Mineral Resources with Special Reference to 
the British Empire.) Demy8vo. Pp.x+221. (London: 
J. Murray, 1923.) 7s. 6d. net.* 

Fenner, C. N. The Origin and Mode of Emplacement 
of the Great Tuff Deposit of the Valley of Ten Thousand 
Smokes. (Katmai Series, No. 1.) Roy. 8vo. Pp. 74. 
(Washington : National Geographic Society, 1923.) * 

Fenner, E.G. Everybody’s Book of Geology. 18mo. 
Pp. 144. (London: Holden and Hardingham, Ltd., 1923.) 
2s. net. 

Geological Survey: England and Wales, Memoirs of. 
Explanation of Sheet 169: The Geology of the Country 
around Coventry, including an Account of the Carbonifer- 
ous Rocks of the Warwickshire Coalfield. By T. East- 
wood, W. Gibson, T. C. Cantrill, and T. H. Whitehead ; 
with Contributions by H. H. Thomas and the late C. H. 
Cunnington. Roy. 8vo. Pp. viii+149+8 plates. (South- 
ampton: Ordnance Survey Office; London: E. Stanford, 
Ltd., 1923.) 5s. net; Sheet 169, 1 in. to 1 mile, colour- 
printed, Drift edition, 2s.* 

Gill, A. C. Chromite of Kenai Peninsula, Alaska. 
(United States Geological Survey, Bulletin 742.) Med. 
8vo. Pp. iv+52+4 plates. (Washington: Government 
Printing Office, 1922.) 15 cents.* 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countries, 
1913-1919. Silver. Pp. 218. (London: H.M. Stationery 
Office, 1923.) 4s. net. 

Imperial Mineral Resources Bureau. The Mineral 
Industry of the British Empire and Foreign Countries, 
1913-1919. Molybdenum. Pp. 87. (London: H.M. 
Stationery Office, 1923.) 15s. 6d. net. 

Michei, L. Etudes et notes de géologie appliquée. 
Roy. 8vo. Pp. x+701+3 planches. (Paris et Liége: 
Ch. Béranger, 1922.) 80 francs. 

Reeves, F. Geology of the Ranger Oil Field, Texas. 
(United States Geological Survey, Bulletin 736-E.) Med. 
8vo. Pp. iii+111-170+5 plates. (Washington : Govern- 
ment Printing Office, 1922.) * 

Ries, H., Bayley, W. S., and Others, High-Grade 
Clays of the Eastern United States; with Notes on 
some Western Clays. (United States Geological Survey, 
Bulletin 708.) Med. 8vo. xiv +414 +30 plates. 
(Washington : Government Printing Office, 1922.) * 

Steidtmann, E., and Cathcart, S. H. Geology of 
the York Tin Deposits, Alaska. (United States Geological 
Survey, Bulletin 733.) Pp. vii+130+12 plates. (Wash- 
ington : Government Printing Office, 1922.) 30 cents.* 

Trowbridge, A.C. A Geologic Reconnaissance in the 
Gulf Coastal Plain of Texas near the Rio Grande. (United 
States Geological Survey, Professional Paper 131-D.) 


Med. 4to. 85-117+plates 29-33. (Washington : 


Government Printing Office, 1923.) 


Zittel, K. A. von. Grundziige der Palaontologie 
(Palaozoologie). Neubearbeitet von F. Broili und M. 
Schlosser. II. Abteilung: Vertebrata. Vierte vermehrte 
und verbesserte Auflage. Roy 8vo. v +706. 
(Miinchen und Berlin: R. Oldenbourg, 1923.) 14s. 5d.* 


Geography: Travel 

Australasian Antarctic Expedition, 1911-1914. 
Scientific Reports: Series A. Vol. 2: Oceanography. 
Part 1: Sea-floor Deposits from Soundings. By F. 
Chapman. Roy. 4to. . 60+3 flates. (Sydney: J. 
Spence, 1922.) 6s.* 

Baker, E.A. The Highlands with Rope and Rucksack. 
Demy 8vo. Pp. 253+19 plates. (London: H. F. and 
G. Witherby, 1923.) 12s. 6d. net.* 

Barker, W. H., and Brooks, L. Junior Regional 
Geographies. Cr. 8vo. Book 2: The British Isles. Pp. 
174. (London: The University of London Press, Ltd., 
1923.) 2s. net. 

Barrow, K. M. Three Years in Tristan da Cunha. 
New and cheaper edition. Demy 8vo. Pp. xii+280. 
(London : Skeffington’s, 1923.) 7s. 6d. net. 

Bartholomew’s Quarter-inch Map of Palestine. Oro- 
graphical colouring. Roy. 8vo. (Edinburgh: J. Bar- 
tholomew and Son, Ltd., 1923.) Mounted on cloth, 
1os. 6d. net. 

Bartholomew’s World Survey Map Series: Japan. 
Contour colouring. 8vo. (Edinburgh: J. Bartholomew 
and Son, Ltd., 1923.) Linen, 3s. net ;; paper, ts. 6d. net. 

Belgrave, C.D. Siwa: the Oasis of Jupiter Ammon. 
Demy 8vo. Pp. 310. (London: Jf. Lane, Ltd., 1923.) 
15s. net. 

Burnett, F. Summer Isles of Eden. Med. 8vo. Pp. 
xvii+ 213. (London: Sifton Praed and Co., Ltd., 1923.) 
21s. net. 

Buxton, E.N. Epping Forest. Ninth edition revised, 
with Chapters on its History, Topography, Animals and 
Birds, Entomology, Flora, Fungi, Geology of the District, 
and Forest Management. Pp. xiv +182 +6maps. (London: 
E. Stanford, 1923.) 2s. 6d.* 

Chisholm, G. G., and Birrell, J. H. A Smaller 
Commercial Geography. Newedition. Cr. 8vo. Pp. xiv 

+302. (London: Longmans, Green and Co., Ltd., 1923.) 
5s. net. 

Curle, R. Into the East : Notes on Burma and Malaya. 
Ex. Cr. 8vo. Pp. xxxi+224. (London: Macmillan and 
Co., Ltd., 1923.) tos. net.* 

Demangeon, A. L’Empire Britannique: Etude de 
géographie coloniale. Gl. 8vo. Pp. viii+280. (Paris: 
A. Colin, 1923.) 7 francs.* 

Department of the Interior: United States Geo- 
logical Survey. Water-Supply Paper 473: Surface 
Water Supply of the United States, 1918. Part 3: Ohio 
River Basin. Med. 8vo. Pp. v+115+2 plates. Water- 
Supply Paper 507: Surface Water Supply of the United 
States, 1919-1920. Part 7: Lower Mississippi River 
Basin. Med. 8vo. Pp. iii+49+2 plates. (Washington: 
Government Printing Office, 1922.) 10 cents each.* 

Elliott, Blanche B. Jersey: an Isle of Romance. 
Demy 8vo. Pp. 260. (London: T. Fisher Unwin, Ltd., 
1923.) 10s. 6d. net. 

Franklin, T., Edited by. Orographical, Regional, 
Economic Atlas. Part 5: North America. Cr. 4to. ls 
32. (Edinburgh: W. and A. K. Johnston, Ltd.; Lon- 
don: Macmillan and Co., Ltd., 1923.) 1s. 6d. net.* 

Freshfield, D.W. Below the Snow Line. Demy 8vo. 
Pp. viii+270. (London, Bombay and Sydney : Constable 
and Co., Ltd., 1923.) 18s. net.* 

Gibson, A. Cinnamon and Frangipanni. (Ceylon, the 
“Isle of Sweet Savours.’’) Med.8vo. Pp. 260. (London: 
Chapman and Dodd, Ltd., 1923.) 21s. net. 

Halbfass, W. Grundziige einer vergleichenden Seen- 
kunde. Sup. Roy. 8vo. . vili+354. (Berlin: Ge- 
briider Borntraeger, 1923.) 15s. 3d.* 

Kephart, H. Our Southern Highlanders: a Narrative 
of Adventure in the Southern Appalachians and a Study 
of Life among the Mountaineers. New and enlarged 
edition. Demy 8vo. Pp. 469+34 plates. (New York: 
The Macmillan Co.; London: Macmillan and Co., Ltd., 
1922.) 12s. net. 
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Lobeck, A. K. Scientific Survey of Porto Rico and 
the Virgin Islands. Med. 8vo. Vol. 1, Part 4: The 
Physiography of Porto Rico. Pp. 301-384. (New York: 
New York Academy of Sciences, 1922.) * 

Mason, A. Wide Seas and Many Lands: an Auto- 
biography. Ex. Cr. 8vo. Pp. xiv+287. (London: 
Jonathan Cape, 1923.) 7s. 6d. net. 

Michaelis,G. Die Wasserbewegung an der Oberflache 
des Indischen Ozeans im Januar und Juli. (Verdffent- 
lichungen des Instituts fiir Meereskunde an der Univer- 
sitat Berlin. Neue Folge. A: Geographisch-naturwissen- 
schaftliche Reihe, Heft 8.) Sup. Roy. 8vo. Pp. 32. 
(Berlin: E. S. Mittler und Sohn, 1923.) * 
_Morgenthaler, H.O. Matahari: Impressions of the 
Siamese-Malayan Jungle. Demy 8vo. Pp. 240. (Lon- 
don: G. Allen and Unwin, Ltd., 1923.) 7s. 6d. net. 

Morris, J.E. The West Riding of Yorkshire. Second 
edition, revised. 18mo. Pp. 591. (London: Methuen 
and Co., Ltd., 1923.) 7s. 6d. net. 

Norden, H. From Golden Gate to Golden Sun: a 
Record of Travel, Sport, and Observation in Siam and 
Malaya. Med. 8vo. Pp. 292. (London: H. F. and G. 
Witherby, 1923.) 15s. net. 

Perkins, Edna B. The White Heart of Mojave: an 
Adventure with the Outdoors of the Desert. Med. 8vo. 
Pp. 229. (London: T. Fisher Unwin, Lrd., 1923.) 
ros. 6d. net. 

Puxley, W. L. Wanderings in the Queensland Bush. 
Med. 8vo. Pp. 213. (London: G. Allen and Unwin, 
Ltd., 1923.) tos. 6d. net. 

_Ronaldshay, Earl of. Lands of the Thunderbolt : 
Sikhim, Chumbi and Bhutan. Demy 8vo. Pp. xvii +267 
+32 plates. (London, Bombay and Sydney : Constable 
and Co., Ltd., 1923.) 16s. net.* 

Skeat, E. G. (Mrs. Woods). The Principles of 
Geography, Physical and Human. Cr. 8vo. Pp. 432. 
(Oxford : Clarendon Press; London: Oxford University 
Press, 1923.) 6s. 6d. net.* 

Speerschneider, C. I. H. Isforholdene i de Arktiske 
Have (The State of the Ice in the Arctic Seas), 1922. 
(Publikationer fra det Danske Meteorologiske Institut : 
Aarbgger.) Roy. 4to. Pp. 33+5 maps. (Kjgbenhavn : 
G. E. C. Gad, 1923.) * 

Stefansson, V. The Northward Course of Empire. 
Cr. 8vo. Pp. xx+274+8 plates. (London and Sydney : 
G. G. Harrap and Co., Ltd., 1922.) 7s. 6d. net.* 

Stock, Mabel. The Log of a Woman Wanderer. Cr. 
8vo. Pp. viii+187. (London: W. Heinemann, 1923.) 
5s. net. 

Tatchell, F. The Happy Traveller: a Book for Poor 
Men. Cr. 8vo. Pp. xii+271. (London: Methuen and 
Co., Ltd., 1923.) 7s. 6d. net. 

Wade, E. B. H. Report on Investigations into the 
Improvement of River Discharge Measurements. (Ministry 
of Public Works, Egypt: Physical Department Paper No. 
7.) Imp. 8vo. Pp. 6+10 plates. (Cairo: Government 
Publications Office, 1922.) P.T. 5.* 

Winstedt, R. O., Edited by. Malaya: the Straits 
Settlements and the Federated and Unfederated Malay 
States. Deiny 8vo. Pp. xi+283. (London, Bombay 
and Sydney : Constable and Co., Ltd., 1923.) 12s. 
net. 


General Biology: Natural History 


Batten,H.M. The Badger: Afield and Underground. 
Demy 8vo. Pp. 159+12 plates. (London: H. F. and G. 
Witherby, 1923.) 8s. 6d. net.* 

Bonhote, J. L. Birds of Britain, and, Their Eggs. 
A new edition of “Birds of Britain.” Sq. Demy 8vo. 
Pp. 413. (London: A. and C. Black, Ltd., 1923.) 
10s. 6d. net. 

Borradaile, L. A. The Animal and its Environment : 
a Text-Book of the Natural History of Animals. Demy 
8vo. Pp. vii+399+4 plates. (London: H. Frowde and 
Hodder and Stoughton, 1923.) 18s. net.* 

_Chandler, L. G. Bush Charms. Cr. 8vo. Pp. 116. 
(Auckland,’ Melbourne and London: Whitcombe and 
Tombs, Ltd., 1923.) 6s. 


Coates, H. A _ Perthshire Naturalist: Charles 
Macintosh of Inver. With a Chapter on Scottish Folk- 
Music, by H. Wiséman. Demy 8vo. Pp. xx +244+32 
plates. (London: T. Fisher Unwin, Ltd., 1923.) 18s. net.* 

Costantin, J. Origine de la vie sur le globe. (Biblio- 
théque de Culture générale.) Gl. 8vo. Pp. 192. (Paris: 
E. Flammarion, 1923.) 4.50 francs net.* 

Dacqué, E. Biologie der fossilen Tiere. (Sammlung 
Géschen Nr. 861.) Pott 8vo. Pp. 92. (Berlin und 
Leipzig : W. de Gruyter und Co., 1923.) 1s.* 

Folsom, J. W. Entomology: with Special Reference 
to its Ecological Aspects. Third revised edition. Med. 8vo. 
Pp. vii+502. (London: J. Murray, 1923.) 21s. net.* 

Friese, H., Bearbeitet von. Die europaischen Bienen 
(Apidae). Das Leben und Wirken unserer Blumenwespen : 
eine Darstellung der Lebensweise unserer wilden wie 
gesellig lebenden Bienen nach eigenen Untersuchungen 
fiir Naturfreunde, Lehrer und Zoologen. Roy. 8vo. 
Lieferung 4. Pp. 305-400+Tafeln 20-25. (Berlin und 
Leipzig: W. de Gruyter und Co., 1923.) 5s.* 

Kiaatsch, H. The Evolution and Progress of Man- 
kind. Edited and enlarged by A. Heilborn; Translated 
by J. McCabe. Roy. 8vo. Pp. 316. (London: T. 
Fisher Unwin, Ltd., 1923.) 25s. net.* 

Lankester, Sir R. Great and Small Things. Cr. 8vo. 
Pp. xi+246. (London: Methuen and Co., Ltd., 1923.) 
7s. 6d. net.* 

Ministry of Agriculture and Fisheries. The Spawn- 
ing of Plaice in the Southern Part of the North Sea in 
1913-14. By H. J. Buchanan-Wollaston. (Fishery In- 
vestigations. Series 2: Sea Fisheries, Vol. 5, No. 2.) 
Feap. folio. Pp. 36+11 plates. (London: H. M. 
Stationery Office, 1923.) 7s. 6d. net.* 

Ministry of Agriculture and Fisheries. The Plaice 
Fishery and the War: Preliminary Report on Investiga- 
tions. By J. O. Borley and Collaborators. (Fishery 
Investigations. Series 2: Sea Fisheries. Vol. 5. No. 3.) 
Fcap. folio. Pp. 56+15 plates. (London: H.M. Station- 
ery Office, 1923.) 12s. net.* 

Mitchell, P. Chalmers, Edited by. The Pageant of 
Natufe: British Wild Life and its Wonders. Complete in 
about 36 fortnightly parts. Roy. 8vo. Part I. Pp. 72. 
Part II. Pp. 73-144. Part III. Pp. 145-216. (London: 
Cassell and Co., Ltd., 1923.) 1s. 3d. net each part.* 

Petronievics,B. L’Evolution universelle: Exposé des 
preuves et des lois de l’évolution mondiale et des évolutions 
particuliéres (inorganique, organique, intellectuelle et 
sociale). Premiére partie: L’évolution mondiale, in- 
organique et organique. Cr. 8vo. Pp. viii+212. (Paris: 
F. Alcan, 1921.) 7.50 francs net.* 

Phillips, J.C. A Natural History of the Ducks. In 
four volumes. Roy. 4to. Vol. I: Plectropterinae, Dendro- 
cygninae, Anatinae (in part). Pp. xi+264+18 plates +27 
‘maps. (London: |'.ongmans, Green and Co.; Boston: 
Houghton Mifflin C: 210s. net. 

Punnett, R. C. deredity in Poultry. Cr. 8vo. Pp. 
xi +204+12 plates. (London: Macmillan and Co., Ltd., 
1923.) net.* 

Robinson, E. K. The Country Day by Day. New 
and revised edition. Demy 8vo. Pp. 391. (London: 
Holden and Hardingham, Ltd., 1923.) 6s. net. 

Simroth, H. Abriss der Biologie der Tiere. Vierte 
Auflage, durchgesehen und verbessert von F. Hempelmann. 
Teil 1: Entstehung und Weiterbildung der Tierwelt. 
Beziehungen zur organischen Natur. (Sammlung Géschen 
Nr. 131.) Pott 8vo. Pp. 147. (Berlin und Leipzig: 
W. de Gruyter und Co., 1923.) Is.* 

Skaife, S. H. An Elementary Biology for Use in 
South African Schools. Cr. 8vo. Pp. vi+304. (Cape 
Town: T. Maskew Miller, 1923.) 8s. 6d. net. 

Sowerby, A. de C. A Naturalist’s Holiday by the 
Sea: being a Collection of Essays on the Marine, Littoral, 
and Shore-land Life of the Cornish Peninsula, including 
Short Accounts of the Mineralogy and Geology, as well as 
of some of the Birds of the Interior. Demy 8vo. Pp. 
xiv +262 +16 plates. (London: G. Routledge and Sons, 
Ltd. ; New York: E. P. Dutton and Co., 1923.) 7s. 6d. net.* 

Witherby, H. F., Edited by. A Practical Handbook 
of British Birds. In 18 parts. Demy 8vo. Part 16. 
Pp. 625-720. (London: H. F. and G. Witherby, 1923.) 


4s. 6d. net.* 
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Botany: Horticulture: Forestry 


Bose, Sir J. C. The Physiology of the Ascent of 
Sap. (Cossimbazar Endowment Publication.) Demy 8vo. 
Pp. xv +277. (London: Longmans, Green and Co., 1923.) 
16s. net.* 

Bower, F. O. Botany of the Living Plant. Second 
edition. Demy 8vo. Pp. xii+634. (London: Mac- 
millan and Co., Ltd., 1923.) 25s. net.* 

Gamble, J. S. Flora of the Presidency of Madras. 
Part 5: Ebenaceae to Scrophulariaceae. (Published under 


the Authority of the Secretary of State for India in™ 


Council.) Cr. 8vo. Pp. 769-962. (London: Adlard and 
Son and West Newman, Ltd., 1923.) ros. net.* 

Houard, C. Les Zoocécidies des plantes d’Afrique, 
d’Asie et d’Océanie : Description des galles, illustration, 
bibliographie détaillée, répartition géographique, index 
bibliographique. Roy. 8vo. Tome 1: Cryptogames, 
gymnospermes, monocotylédones, dicotylédones (1'¢ 
partie), Nos. 1 4 1806. Pp. 496. Tome 2: Dicotylé- 
dones (2¢ partie), index bibliographique, Nos. 1807 4 3293. 
Pp. 497-1056. (Paris: J. Hermann, 1922-1923.) 2 vols., 
100 francs.* 

Janet, C. Considérations sur l’étre vivant. Troisi¢éme 

rtie: La characée considérée au point de vue ortho- 

iontique. Roy. 8vo. Pp. 54+4. (Beauvais: Impr. 
Dumontier et Hagué, 1922.) * 

Johnson, S.C. Flowering Shrubs, and How to Know 
Them. 18mo. Pp. 128. (London: Holden and Harding- 
ham, Ltd., 1923.) 2s. net. 

Maiden, J. - A Critical Revision of the Genus 
Eucalyptus. Roy. 4to. Vol. 6, Part 7 (Part 57 of the 
Complete Work). Pp. iv + 341- 419 +plates 232-235. 
eee J. Spence, 1922.) 3s. 6d.* 

Marzell, H. Unsere Heilpflanzen und ihre Stellung in 
der Volkskunde : Ethnobotanische Streifziige. Pp. xxviii 
+240. (Freiburg im Breisgau: T. Fisher, 1922.) 


Zoology 


Abderhalden, E., Herausgegeben von. Handbuch der 
biologischen Arbeitsmethoden. Abt. IX: Methoden zur 
der Leistungen der tierischen Organismus. 
Teil 4, Heft 1: Methoden der Erforschung bestimmter 
Funktionen bei einzelnen Tierarten. Lieferung 76. Sup. 
Roy. 8vo. Pp. 122. (Berlin und Wien: Urban und 
Schwarzenberg, 1922.) Grundzahl: 4.8 marks.* 

Ashworth, J. H. On Rhinosporidium seeberi (Wer- 
nicke, 1903), with Special Reference to its Sporulation and 
Affinities. (Transactions of the Royal Society of Edin- 
burgh, Vol. 53, Part 2, No. 16.) Roy. 4to. Pp. 301-342 
+5 plates. (Edinburgh: R. Grant and Son; London: 
Williams and Norgate, 1923.) 6s.* 

Clarke, F. W., and Wheeler, W. C. The Inorganic 
Constituents of Marine Invertebrates. (United States Geo- 
logical Survey, Professional Paper 124.) Med. 4to. 
ii+62. (Washington: Government Printing Office, 1922.) 
cents.* 

Delsman, H. C. The Ancestry of Vertebrates as a 
Means of understanding the Principal Features of their 
Structure and Development. (Published with the support 
of the Koninklijke Vereeniging, 
Roy. 8vo. Pp. vii + 236 (Weltevreden, Java: N. 
Boekh. Visser and Co.; Amersfoort, Holland : Valkhot 
and Co., 1922.)* 

Dunkerly, J. S. Encystation and Reserve Food 
Formation in Trinema lineare, Penard. (Transactions of 
the Royal Society of Edinburgh, Vol. 53, Part 2, No. 15.) 
Roy. 4to. Pp. 297-300+1 plate. (Edinburgh: R. Grant 
and Son; London: Williams and Norgate, 1923.) il 

Nierstrasz, H. F., und Hirsch, G. . Anleitun 
makroskopisch-zoologischen Ubungen. Heft 1: Wirbe bes 
Tiere. (Jena: G. Fischer, 1923.) Grundzahl: 1.50 marks, 

Senior - White, R. Notes on Indian Diptera. 
1: Diptera from the Khasia Hills; 2: Tabanide in the 
Collection of the Forest Zoologist; 3: New Species of 
Diptera from the Indian Region. (Memoirs of the 
Department of Agriculture : Batomategical Series, Vol. 7, 
No. 9.) Cr. 4to. Pp. 11-15. (Cal- 
cutta: Thacker, Spink and Co.; London: W. Thacker 
and Co., 1922.) 1.12 rupees; 2s. 3d.* 


Agriculture 


Charlton, J. The Determination of Prussic Acid in 
Burma Beans (Phaseolus lunatus). (Preliminary Note.) 
(Agricultural Research Institute, Pusa: Bulletin No. 140.) 
Sup. Roy. 8vo. Pp. 7. (Calcutta: Government Printing 
Office, 1923) 3 annas.* 

Hendri ck, J. The Farmer’s Raw Materials: Air, 
Water, Soil and Manure. Gl. 8vo. Pp. xv+2!I. 
(Edinburgh : W. Green and Son, Ltd., 1923.) 6s. net.* 

Hilson, G. R. Methods of Examination of Certain 
Characters in Cotton. (Agricultural Research Institute, 
Pusa: Bulletin No. 138.) Sup. bons 8vo. Pp. 28 +2 

lates. {Calcutta : Government Printing Office, 1923.) 

annas.* 

Howard, A., Howard, Gabrielle L. C., and Abdur 
Rahman Khan. The Wheats of Bihar and Orissa. 
(Memoirs of the — ment of Agriculture in India, 
Botanical Series, 12, No. a6 Cr. 4to. Pp. 20. 
(Calcutta : Thacker, ’ Spink and Co.; London: W. 
Thacker and Co., 1922.) 8 annas; 9d.* 

Howell, J. P. An Economic Survey of a Rural Parish. 
(University of Oxford: Institute for Research in Agri- 
cultural Economics.) Demy 8vo. Pp. 31. (London: 
Oxford University Press, 1923.) 1Is.* 

Joshi, N. V. Comparative Manurial Value of the 
Whole Plants and the Different Parts of Green Manures. 
(Agricultural Research Institute, Pusa: Bulletin No. 141.) 
Sup. Roy. 8vo. Pp. 14. (Calcutta : Government Print- 
ing Office, 1922.) 6 annas.* 

elly, E., and Clement, C. E. Market Milk. Med. 
8vo. Pp. xvii+445. (New York: J. Wiley and Sons, 
Inc. ; London: Chapman and Hall, Ltd., 1923.) 19s. net.* 

M‘Cutcheon, J. The Principles of Agriculture: a 
Text-book for Lecturers on Agriculture, Rural School- 
masters, Young Farmers, and Students of Agriculture. 
Cr. 8vo. Pp. 217. (Edinburgh: E. and S. Livingstone, 
1923.) 4s. 6d. net. 

Middleton, Sir T. H. Food Production in War. 
(Economic and Social History of the Worid War, British 
Series: Published on Behalf of the Carnegie Endowment 
for International Peace.) Roy. 8vo. Pp. xx+373. 
(Oxford : Clarendon Press; London: Oxford University 
Press, 1923.) 10s. 6d. net.* 

Mitra, M. 
Sugar-cane in India. 


Helminthosporium Spp. on Cereals and 

Part 1: Diseases of Zea Mays and 
Sorghum vulcare caused by Species of Helminthosporium. 
(Memoirs of the of in India, 


Botanical Series, Vol. 11, 10.) Cr. 4to. . iii+ 
219-242 +3 plates. Thacker, Spink and Co. ; 
London : W. Thacker and Co., 1923.) 1 rupee; Is. 4d. * 

Petch, T. The Diseases of the Tea Bush. Demy 8vo. 
Pp. xii+220. (London: Macmillan and Co., Ltd., 1923.) 
20s. net.* 

Putnam, G. E. Supplying Britain’s Meat. Demy 
8vo. Pp. 169+16 plates. (London, Calcutta and 
Sydney : G. G. Harrap and Co., Ltd., 1923.) 5s. net.* 

Wagenen, J. van. The Cow (Open Country Books, 
No. 3.) Cr. 8vo. Pp. ix+153. " (New York: The Mac- 
millan Co.; London: Macmillan and Co., Ltd., 1923.) 
7s. net. 


Anatomy: Physiology 


Bell, A. J. Feeding, Diet, and the General Care of 
Children. at ga (Philadelphia : F. A. Davis Co., 
1923.) 2 dol 

Breton, E. le, et Schaeffer, G. Variations bio- 
chimiques du rapport nucléo-plasmatique au cours du 
développement embryonnaire. (Faculté de Médecine de 
Strasbourg: Travaux de 1l’Institut de Physiologie. 
Recherches de physiologie générale sur la détermination 
de la masse protoplasmatique active.) Roy. 8vo. Pp. 
197. (Paris: Masson et Cie, 1923.) 15 francs net.* 

Enis, C., and MacLeod, Annie L. Vital Factors of 
Foods: Vitamins and Nutrition. Med. 8vo. Pp. xvi+ 
391. (London: Chapman and Hall, Ltd., 1923.) 25s. net.* 

Insulin : a Simple Explanation of the New Treatment 
of Diabetes. Gl. 8vo. Dp. 1z. (London: Therapeutic 
Foods Co., Willesden, 1923.) 6d.* 
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Krogh, A. The Anatomy and Physiology of Capil- 
laries. (Silliman Memorial Lectures.) Med. 8vo. Pp. 
xvii+276. (New Haven: Yale University Press; Lon- 
don : Oxford University Press, 1922.) 13s. 6d. net.* 

Newman, H. H. The Physiology of Twinning. 
(University of Chicago Science Series.) Cr. 8vo. Pp. 
xii+230. (Chicago: University of Chicago Press; 
London: Cambridge University Press, 1923.) 1.75 
dollars.* 


Anthropology: Ethnology 


Best, E.. Some Aspects of Maori Myth and Religion. 
(Monograph No. 1.) Roy. 8vo. Pp. 34. (Wellington, 
N.Z.: Dominion Museum, 1922.) Is.* 

Best, E. Spiritual and Mental Concepts of the Maori. 
(Monograph No. 2.) Roy. 8vo. Pp. 43. (Wellington, 
N.Z.: Dominion Museum, 1922.) Is.* 

Best, E. The Astronomical Knowledge of the Maori, 
Genuine and Empirical: including Data concerning their 
Systems of Astrogeny, Astrolatry, and Natural Astrology ; 
with Notes on certain other Natural Phenomena. (Mono- 
graph No. 3.) Roy. 8vo. Pp. 66. (Wellington, N.Z.: 
Dominion Museum, 1922.) Is. 6d.* 

Best, E. The Maori Division of Time. (Monograph 
No. 4.) Roy. 8vo. Pp. 45. (Wellington, N.Z.: Dominion 
Museum, 1922.) Is.* 

Driberg, J. H. The Lango: a Nilotic Tribe of 
Uganda. Roy. 8vo. Pp. 468+12 plates. (London: T. 
Fisher Unwin, Ltd., 1923.) 63s. net.* 

Hinneberg, P., Herausgegeben von. Die Kultur der 
Gegenwart: ihre Entwicklung und ihre Ziele. Dritter 
Teil: Mathematik, Naturwissenschaften, Medizin. Fiinfte 
Abteilung: Anthropologie. Unter Leitung von G. 
Schwalbe und E. Fischer. Sup. Roy. 8vo. Pp. viii+ 
684+29 Tafeln. (Leipzig und Berlin: B. G. Teubner, 
1923.) 22s. 7d.* 

Parry, R. E. The Sikhs of the Punjab. Cr. 8vo. 


’ Pp. 128. : (London: Drane’s, 1923.) 5s. net. 


Philosophy: Psychology 


Bisch, L. E. Your Inner Self. Cr. 8vo. Pp. xxi+ 
189. (London: Methuen and Co., Ltd., 1923.) 6s. net. 

Greig, J. Y. T. The Psychology of Laughter and 
Comedy. Demy 8vo. Pp. 304. (London: G. Allen and 
Unwin, Ltd., 1923.) 12s. 6d. net.* : 

Hayward, C. W. What is Psychology? With 
Sections treating of Suggestion and Auto-suggestion. 
Cr. 8vo. Pp. 254. (London: G. Allen and Unwin, Ltd., 
1923.) 7s. 6d. net. 

Hoernlé, R. F. A. Matter, Life, Mind, and God: 
Five Lectures on Contemporary Tendencies of Thought. 
Cr. 8vo. Pp. xiii+215. (London: Methuen and Co., 
Ltd., 1923.) 6s. net.* 

Hopkinson, A.W. Hope: Reflections of an Optimist 
on the Psychology of Holiness, Happiness and Health. 
Cr. 8vo. Pp. xv +226. (London: Constable and Co., 
Ltd., 1923.) 7s. 6d. net. 

Inge, Dean. The Philosophy of Plotinus: The Gifford 
Lectures at St. Andrews, 1917-1918. Second edition. 
In 2 vols. Demy 8vo. Vol. I. Pp. xx+270. Vol. II. 
Pp. xii+253. (London: Longmans, Green and Co., Ltd., 
1923.) 16s. net. ; ; 

MacCurdy, J.T. Problems in Dynamic Psychology : 
a Critique of Psychoanalysis and Suggested Formulations. 
Cr. 8vo. Pp. xv +383. (Cambridge: At the University 
Press ; New York: The Macmillan Co., 1923.) 12s. 6d. net.* 

McKerrow, J.C. The Appearance of Mind. Cr. 8vo. 
Pp.xv +120. (London: Longmans, Green and Co., 1923.) 
6s. net.* 

Ogden, C. K., and Richards, I. A. The Meaning of 
Meaning: a Study of the Influence of Language upon 
Thought and of the Science of Symbolism. (International 
Library of Psychology, Philosophy and Scientific Method. ) 
Demy 8vo. Pp. xxxii+544. (London: Kegan Paul and 
Co., Ltd.; New York: Harcourt, Brace and Co., Inc., 
1923.) 12s. 6d, net.* 


Santayana, G. The Life of Reason: or the Phases 
of Human Progress. Second edition. In 5 vols. Cr. 8vo. 
Vol. 1: Introduction and Reason in Commonsense. Pp. 
xix +291. Vol. 2: Reason in Society. Pp. viii +205. 
Vol. 3: Reason in Religion. Pp. ix+279. Vol. 4: 
Reasonin Art. Pp.wix+230. Vol.5: Reason in Science. 
Pp. ix +320. (London, Bombay and Sydney: Constable 
and Co., Ltd., 1923.) 8s. net each.* 

Satow, L. Hypnotism and Suggestion. Translated 
by B. Miall. Demy 8vo. Pp. 240. (London: G. Allen 
and Unwin, Ltd.. 1923.) tos. 6d. net. 

Smith, E. M. The Investigation of Mind in Animals. 
Gl. 8vo. Pp. xii+195. (Cambridge: At the University 
Press, 1923.) 6s. net.* 

Spearman, C. The Nature of “ Intelligence” and 
the Principles of Cognition. Demy 8vo. Pp. viii +358. 
(London : Macmillan and Co., Ltd., 1923.) 15s. net.* 

Stekel, W. Psycho-analysis and Suggestion Therapy : 
their Technique, Applications, Results, Limits, Dangers, 
and Excesses. Authorised translation by J. S. Van 
Teslaar. Cr. 8vo. Pp. xi+155. (London: Kegan Paul 
and Co., Ltd., 1923.) 6s. 6d. net. 

Terman, L. M., and Others, Intelligence Tests and 
School Reorganization. Prepared as a Subcommittee 
Report to the Commission on Revision of Elementary 
Education, National Education Association. Ex. Cr. 8vo. 
Pp. viili+111. (London, Calcutta and Sydney: G. G. 
Harrap and Co., Ltd., 1923.) 4s. 6d. net.* 

Wates, G. F. The Magic of Common Sense. Cr. 
8vo. Pp. xi+107. (London: J. Murray, 1923.) 3s. 6d. net. 


Bacteriology: Hygiene 


Buchanan, Estelle D., and Buchanan, R. E. 
Bacteriology for Students in General and Household 
Science. Revised edition. Cr. 8vo. Pp. xvii+560. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1922.) 12s. net. 

Guiart, J. Précis de parasitologie. (Bibliothéque 
du Doctorat en Médecine.) 2¢ édition, entiérement 
revisée. Roy. 8vo. Pp. 575. (Paris: J.-B. Bailliére et 
fils, 1922.) 25 francs. 

History of the Great War: Based on Official Docu- 
ments. Medical Services: Hygiene of the War. Edited 
by Maj.-Gen. Sir W. G. Macpherson, Col. Sir W. H. 
Horrocks, and Maj.-Gen. W. W. O. Beveridge. Demy 
8vo. Vol. 1. Pp. xii+4o0o. Vol. 2. vi + 506. 
(London: H.M. Stationery Office, 1923.) 21s. net each.* 

McKenzie, R.T. Exercise in Education and Medicine. 
New (third) edition. 8vo. Pp. 601. (Philadelphia and 
London: W. B. Saunders Co., Ltd., 1923.) 24s. net. 

Orticoni, A., et Clogne, R. Pratique bactériologique. 
Feap. 8vo. Pp. 490 +2 planches. (Paris: Libr. Le Francois, 
1923.) 20 francs. 


Medicine: Surgery 


Anderson, M. C. Obstetric Tables. Second edition. 
Cr. 8vo. Pp. 119. (London: A. and C. Black, Ltd., 
1923.) 3s. 6d. net. 

Anderson, M. C. Surgical Tables: a Guide for 
Students. Second edition. Cr. 8vo. Pp. 163. (London: 
A. and C. Black, Ltd., 1923.) 35s. 6d. net. 

Baronaki, E. Le Cancer et son traitement médical 
rationnel. Cr. 8vo. Pp. xv+ror. (Paris: A. Maloine 
et fils, 1922.) 6 francs. 

Bonnier, P. Défense organique et centres nerveux. 
(Nouvelle Collection scientifique.) Nouvelle édition. Gl. 
8vo. Pp. xxili+284. (Paris: F. Alcan, 1923.) 10 francs.* 

Daniels, C. W., and Newhan, H. B. Laboratory 
Studies in Tropical Medicine. Fifth edition. Med. 8vo. 
Pp. xiii+576. (London: J. Bale, Son, and Danielsson, 
Ltd., 1923.) 25s. net. 

Davis, F. P. Impotency, Sterility, and Artificial 
Impregnation. 8vo. Pp. 168. (London: H. Kimpton, 
1923.) 9s. net. 

Doble; F. C. The Urethra and the Urethroscope. 
(Oxford Medical Publications.) Demy 8vo. Pp. x+120, 
(London : H. Frowde and Hodder and Stoughton, 1923.) 
10s. 6d. net. 
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Fuller, A. W. Anemia: its Causes and Modern 
Treatment. With a Chapter on Neurasthenia.. Cr. 8vo. 
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The Interior of a Star. 
By Prof. A. S. Epprnecton, F.R.S. 


N December 13, 1920, the angular diameter of a 
star was measured for the first time in history 
with an apparatus devised by Prof. A. A. Michelson. 
Hitherto every star had appeared as a mere point of 
light, and no test had been able to differentiate it 
from a geometrical point. But on that eventful 
evening a 20-foot interferometer constructed at the 
Mt. Wilson Observatory was turned on the star 
Betelgeuse, and the measurement revealed that this 
star had a disc 4, of a second of arc in diameter— 
about the size of a halfpenny 50 miles away. The 
distance of Betelgeuse is known roughly (unfortunately 
it cannot be found so accurately as the distances of 
many stars), so that we can convert this apparent 
size into approximate actual size. Betelgeusé is not 
less than 200 million miles in diameter. The orbit 
of the earth could be placed entirely inside it. 

The stars are thus not limited to objects of com- 
paratively small bulk like the sun; there are among 
them individuals truly gigantic in comparison. We 
can add another step to the astronomical multiplica- 
tion table—a million earths make one sun; ten 
million suns make one Betelgeuse. This is a com- 
parison of volume, not of amount of material. It 
leaves open the question whether, in order to obtain 
one of these giants, we should take the material of 
ten million suns rolled into one, or whether we should 
take the material of the sun and inflate it to ten 
million times its present size. There is no doubt that 
the latter answer is nearer the truth. Betelgeuse, I 
admit, contains more matter than the sun (perhaps 
50 times as much) ; but in the main its vast bulk is 
due to the diffuseness with which this material is 
spread out. It isa great balloon of low density, much 
more tenuous than air, whereas in the sun the material 
is compressed to a density greater than water. 

Whether the star is one of these balloon-like bodies 
or whether it is dense like the sun depends on the 
stage of its life at which we catch it. It is natural to 
think that the stars gradually condense out of diffuse 
material, so that they become denser and denser as 
their life-history proceeds. We can now see in the 
heavens samples of every stage in the development of 
a star. The majority of those seen with the naked 
eye are in the early diffuse state ; that is not because 
these young stars are really more numerous, but 
because their great bulk renders them brighter and 
more conspicuous. What I shall have to say about 
the inside of a star refers chiefly to the young diffuse 
stars—the giant stars as they are called. The reason 

1 Discourse delivered at the Royal Institution on February 23. 


is that we understand much more about the properties 
of matter when it is in the condition of a perfect gas 
than when it is condensed ; although the difficulties 
of treating a dense star like the sun are not insuperable, 
we have naturally made the most progress with the 
easier problem of giant stars. 


INTERNAL TEMPERATURES. 


We only observe the physical conditions at the 
surface of a star, and at first it might seem impossible 
to learn anything about the conditions in the interior. 
Consider, for example, the question of temperature. 
The nature of the light received from Betelgeuse 
teaches us that the temperature is 3000° C.—not an 
extravagantly high temperature judged even by 
terrestrial standards. But this refers, of course, to 
the layer near the surface from which the observed 
light is coming ; it is just the marginal temperature 
of the furnace affording no idea of the terrific heat 
within. I shall not attempt to explain in detail how 
we manage to calculate the inside temperatures ; but 
I can perhaps show that there is a clue which can be 
followed up by appropriate mathematical methods. 

Elasticity is a well-known property of a gas, familiar 
to everybody through its practical application in the 
pneumatic tyre. What gives the gas its elasticity or 
expansive force is its heat, that is to say, the energy 
of motion of its molecules hastening in all directions 
and continually tending to spread apart. The greater 
the heat the greater the expansive force. Now at any 
point inside the star a certain condition of balance 
must be reached ; on one hand we have the weight 
of all the layers above pressing down and trying to 
squeeze closer the gas inside; on the other hand we 
have the elasticity of this inside gas trying to expand 
and force the upper layers outwards. Since neither 
one thing nor the other happens and the star remains 
practically unchanged for hundreds of years, we must 
conclude that these two tendencies just balance. 
At each point the elasticity and therefore the heat 
has to be of the exact amount needed to bear the 
weight of the layers above. That is the principal 
clue by which we determine how much -heat there 
must be at various depths inside the star. 

The internal temperature depends on the particular 
star considered, but it is generally from 2 to 20 million 
degrees at the centre. Do not imagine that this is a 
degree of heat so vast that ordinary conceptions of 
temperature have broken down. These temperatures 
are to be taken quite literally. Temperature is a mode 
of describing the speed of motion of the ultimate 
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particles of the matter. In a mass of helium at 
ordinary temperaturés the average speed of the atoms is 
rather less than 1 mile per second ; at 4 million degrees 
it is roo miles per second. This is a high speed, but 
not a speed to feel uncomfortable over. Sir Ernest 
Rutherford describes atoms of helium moving at the 
rate of 100,000 miles a second. I cannot vie with him. 
I usually find that my physical colleagues are rather 
disappointed with our jog-trot atoms in the stars. 


MATERIAL AND AETHERIAL Heat. 

We must imagine then a typical giant star as a 
mass of material with average density about that of 
air swollen to at least a thousand times the bulk of 
the sun. The atoms of which it consists are rushing 
in all directions with speeds up to 100 miles a second, 
continually colliding and changing their courses. Each 
atom is being continually pulled inwards by the 
gravitation of the whole mass, and as continually 
boosted out again by collision with atoms below. 
The energy of this atomic motion constitutes a great 
store of heat contained in the star; but this is only 
part of the store. The star contains a store of another 
kind of heat—ztherial heat, or ether-waves like those 
which bring to us the sun’s heat across go million 
miles of vacant space- These waves also are hastening 
in all directions inside the star. They are encaged 
by the material, which prevents them leaking into 
outer space except at a slow rate. An ether-wave 
making for freedom is caught and absorbed by an 
atom, flung out in a new direction, and passed from 
atom to atom ; it may thread the maze for hundreds 
of years until by accident it finds itself at the star’s 
surface, free now to travel through space indefinitely, 
or until it ultimately reaches some distant werld, and 
perchance entering the eye of an astronomer, makes 
known to him that a star is shining. 

The possession of this double store of heat is a 
condition which we do not encounter in any of the 
hot bodies more familiar to us. It is a new phase of 
matter beyond the reach of laboratory experiment, 
although happily the theory is so simple that there 
cannot be much uncertainty as to behaviour. It is 
true that a red-hot mass of iron contains a little of 
this etherial heat in addition to the heat comprised 
in the motion of its molecules, but it is less than a 
billionth part of the whole. Only in the giant stars 
does the etherial portion rise to importance. A 
red-hot metal emits etherial heat, but it keeps no 
appreciable store ; it converts the material heat into 
this form as it is required for use. The star rejects 
this hand-to-mouth method ; and although it is con- 
tinually changing elements of heat from one form to 
the other, it keeps a thousand years’ supply always in 


readiness and emits its radiation by leaking ztherial 
heat from the store. In older theories this feature 
was not realised; it was supposed that convection 
currents must exist continually bringing up hot matter 
from the interior to replace the surface-matter which 
had radiated and cooled. Now it is seen that the 
difficulty is rather in the other direction—how does 
the star dam back the store of ether-waves so that 
they do not escape from it faster than we observe? 
This change of view has necessitated modifications of 
the older theories of Lane and others, and has on the 
whole considerably simplified the problem. 

In the hot bodies of the laboratory the heat is almost 
entirely in the material form, the etherial portion 
being insignificant. In the giant stars the heat is 
divided between the two forms in roughly equal 
amounts. Can we not imagine a third condition in 
which this time the heat is almost wholly ztherial, 
the material portion being insignificant? We can 
imagine it, no doubt ; but the interesting, and I believe 
significant, thing is that we do not find it in Nature. 


Licut PREssuURE. 
You have heard of the pressure of light—that light 


actually has mass and weight and momentum and 


exerts a minute pressure on any object which obstructs 


it. A beam of light or ether-waves is like a wind, a — 


very minute wind as a rule; but the intense ztherial 
energy inside the star makes a strong wind. This 
wind distends the star. It bears to some extent the 
weight of the layers overhead, leaving less for the 
elasticity of the gas to bear. That, of course, has to 
be taken into account in our calculation of the internal 
temperatures—making them lower than the older 
theory supposed. Just as ether and matter share 
the heat-energy between them, so the etherial wind 
and the material elasticity share the burden of support- 
ing the weight of the layers above. We are able to 
calculate the proportions in which they share it. To 
a first approximation the same proportion holds 


throughout nearly the whole interior, and the proportion _ 


depends only on the total mass of the star—not on 
the density or even on the chemical composition of 
the material. Moreover, in order to make this calcula- 
tion we do not need any astronomical knowledge ; 
all the constants in the formula have been determined 
by the physicist in his laboratory. We need to know 
the average molecular weight of the material, but I 
shall tell you later how we are able to fix that approxi- 
mately in spite of not knowing what elements to expect 
in the star’s interior ; that happens to be one of the 
benefits of dealing with very high temperatures. 

Let us imagine a physicist on a cloud-bound planet, 
who has never heard tell of the stars, setting to work 
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to make these calculations for globes of gas of various 
dimensions. Let him start with a globe containing 
10 grams, then 100 grams, 1000 grams, and so on, so 
that his mth globe contains 10” grams. They mount up 
in size rather rapidly. No. 1 is about the weight of a 
letter ; No. 5,a man; No. 8, an airship; No. ro, an 
ocean liner ; after that comparisons are difficult to 
find. The following table gives part of his results : 


No. of Globe. AXtherial Pressure. Material Pressure. 
30 0-00000016 0°99999984 
31 0-000016 0:999984 
32 90-0016 0-9984 
33 0:106 0-894 
34 0°579° 0°430 
35 0-850 0-150 
36 0-951 0-049 
37 0-984 0-016 
38 0°9951 00049 
39 0:9984 0-0016 
4° 0°99951 0°00049 


It is obvious why I omit the rest of the table; it con- 
sists of long strings of o’s and g’s. But for the 33rd, 
34th, and 35th globes the table becomes interesting ; 
and then lapses back into 9’s and o’s again. Regarded 
as a tussle between ether and matter to control the 
situation, the contest is too one-sided to be interesting, 
except just from Nos. 33 to 35, where something more 
exciting may be expected. 

Now let us draw aside the veil of cloud behind 
which our physicist has been working and let him 
look up into the skies, He will find there a thousand 
million globes of gas all of mass between the 33rd and 
35th globes. The lightest known star comes just 
below the 33rd globe; the heaviest known star is 
just beyond the 35th globe. The vast majority are 
between Nos. 33 and 34, just where the etherial 
pressure begins to be an important factor in the 
situation. 

It is a remarkable fact that the matter of the universe 
has aggregated primarily into units of nearly constant 
mass. The stars differ from one another in brightness, 
density, temperature, etc., very widely; but they 
all contain, roughly, the same amount of material. 
With a few exceptions they range from } to 5 times 
the mass of the sun. I think we can no longer be in 
serious doubt as to the general cause of this, although 
the details of the explanation may be difficult. Gravita- 
tion is the force which condenses matter ; it would if 
unresisted draw more and more matter together, 
building globes of enormous size. Against this, 
etherial pressure is the main disruptive force (doubt- 
less assisted by the centrifugal force of the star’s 
rotation) ; its function is to prevent the accumulation 
of large masses. But this resistance, as we see, only 
begins to be serious when the mass has already nearly 
reached the 33rd globe ; and if indeed it is efficacious, 


it will stop the accumulation before the 35th globe 
is reached, because by then it has practically com- 
pletely ousted its more passive partner (material 
pressure). We do not need to know exactly how 
strong the resistance must be in order to prevent the 
accumulation, because, when once the resistance begins 
to be appreciable, it increases very rapidly and will 
very soon reach whatever value is required. All over 
the universe the masses of the stars bear witness that 
the gravitational aggregation proceeded just to the 
point at which the opposing force was called into play 
and became too strong for it. 


ASCENDING AND DESCENDING TEMPERATURE 
STAGES. 


It was shown by Homer Lane in 1870 that as a 
gaseous star contracts its temperature will rise. 
Betelgeuse is typical of the first stage when the tem- 
perature has risen just far enough for the star to be 
luminous. It will go on contracting and becoming 
hotter, its light changing from red to yellow and then 
to white. But evidently this cannot go on indefinitely. 
When the condensation has proceeded far enough the 
material will be too dense to follow the laws of a 
perfect gas. A different law then begins to take 
control. The rise of temperature becomes less rapid, 
is checked, and finally the temperature falls. We can 
calculate that the greatest temperature is reached at 
a density of about } to 4 that of water. The sun is 
denser than water, so that it has passed the summit 
and is in the stage of falling temperature. So long 
as the temperature is rising the brightness of the star 
scarcely changes. It is becoming hotter, but smaller. 
Calculation shows that the increased output of light 
and heat per square metre of surface, and the decreased 
area of the surface, very nearly counteract one another, 
so that the total output remains fairly steady. But 
on the downward path the falling temperature and 
diminishing surface both reduce the light, which falls 
off rapidly between the successive stages or types 
which we recognise. That is entirely in accordance 
with what is observed to happen. 

Taking any level of temperature, a star will pas: 
through it twice, once ascending and once descending. 
In the main we have been in the habit of classifying 
stars according to their surface temperature, because 
it is on this that the spectral characteristics of the 
light, its colour, and the chemical elements revealed, 
chiefly depend. But that classification mixes together 
stars from an early ascending stage and from a later 
descending stage. For example, a star like Betelgeuse 
just beginning its career is put in the same class with 
a dense red star which has run its course and reached 
its second childhood. They are both red stars of low 
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temperature, and that was good enough for the early 
attempts at classification. Sir Norman Lockyer 
always stoutly maintained the existence of the ascend- 
ing and descending series ; but he was almost alone 
among spectroscopists in this. He did not actually 
succeed in separating the ascending and descending 
stars though sometimes he came very near to the 
right criterion. We owe to Russell and Hertzsprung 
the actual separation. They discovered it not by 
spectroscopy, but by measuring the absolute brightness 
of stars ; the greater brightness of the ascending stars, 
due to their large bulk, easily distinguishes them from 
the descending stars, at any rate in the low-temperature 
groups. At the highest temperatures the two series 
merge into one another. 

The disentangling of the two series, and the recogni- 
tion of the true sequence of stellar evolution, is probably 
the most revolutionary and far-reaching of recent 
discoveries in stellar physics. It began to oust the 
older view about 1914, and it is worth noticing that 
the discovery was made from observations coming under 
the province of the older astronomy and not what is 
generally called astrophysics. The data were parallaxes, 
proper motions, double star orbits, etc. The spectro- 
scopists had been misled as to the order of evolution, and 
it was left to the rival branch of astronomy to show the 
‘way; but they were not to be outdone for long. 
Adams and Kohlschiitter have found an easy spectro- 
scopic method for distinguishing the ascending and 
descending stars. Although our main purpose now 
is to grope in the interior of a star, perhaps we may 
emerge at the surface for a moment to consider what 
is the difference of surface condition of a diffuse 
and condensed star, respectively, which enables the 
spectroscope to distinguish between them. 


SuRFACE CONDITIONS. 


The state of the outermost layers of a star can, it 
would seem, be influenced by two factors only, (1) 
the intensity of the stream of radiant energy crossing 
through them and (2) the intensity of gravitational 
attraction holding them to the star. The former is 
measured by the effective temperature, so that we 
have the two variable factors, temperature and gravity. 
The spectrum presumably will vary as the conditions 
governed by these factors vary. We must not expect 
to be able to classify the spectra accurately in a single 
sequence; they can vary in two directions. The 
ordinary classification depends principally on the 
temperature factor ; we may call this the longitudinal 
sequence. Adams’s new method aims at disentangling 
the transverse sequence corresponding principally to 
the gravity factor. We may say that his method is 
really a way of finding the value of gravity at the 


surface of a star, although it is not yet possible to 
put the value into actual numbers. Clearly, gravity 
will be smaller in the diffuse stage than in the dense 
stage on account of the greater distance from the 
centre to the surface. 

The effect of lowering gravity is to make the 
density smaller at corresponding temperature. This 
introduces an important change in the state of the gas, 
namely, ionisation. At moderately high temperatures 
the atoms begin to lose one or more of their most 
loosely attached electrons, a process called ionisation. 
Tonisation is facilitated by low density and prevented 
by high density. The theory of ionisation in stellar 
atmospheres has been chiefly worked out by M. N. 
Saha, who has arrived at many interesting results. 
Here we need only remark that the ionised atoms 
give rise to different spectra, which have long been 
distinguished from the spectra of the neutral atoms. 
The lower density in the atmosphere of diffuse stars 
should strengthen the “enhanced” lines due to 
ionised atoms, compared with the “arc” lines due 
to neutral atoms. The difference in general is not 
very large, but the atoms of certain elements for which 
the conditions are most critical, are specially sensitive 
to the change of density. This is the criterion which 
Adams and Kohlschiitter found empirically, and it 
distinguishes quite easily the ascending and descending 
series. To a limited extent it also distinguishes the 
larger and smaller stars within the same series. 

Although the stars begin to shine on reaching a 
temperature of about 3000° and return to thus tem- 
perature at the close of their luminous existence, they 
do not all climb the temperature-ladder to the same 
height. The more massive stars climb higher than 
the light stars. We can to some extent calculate 
the height to which they will go; but I am afraid 
the figures at present are very uncertain, though there 
is hope of improving them before long. The sun’s 
surface temperature is now about 5900°; I do not 
think that it ever went higher than 6600°; it had 
not sufficient mass to go beyond. Sirius, nearly 2} 
times as massive as the sun, has climbed to r1,000°, 
and at the moment is practically at its maximum, 
having only just turned downward. Still hotter 
stars like Rigel are known, and these must be more 
massive still. At the other end of the scale a star 
of mass less than 1/7 of the sun would not be able to 
reach 3000°, and could scarcely be luminous; but 
in any case such small masses would. be formed very 
seldom, for the reason explained earlier in this lecture. 
It is a well-known fact that hot stars on the average 
are more massive than cool stars; we see that this 
is accounted for by the smaller stars being weeded 
out as the temperature-standard is raised. 
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ATOMS AND ELECTRONS. 


We have hitherto pictured the inside of a star as 
a hurly-burly of atoms and ether-waves. We must 
now introduce a third population to join in the dance. 
There are vast numbers of free electrons—unattached 
units of negative electricity. More numerous than 
the atoms, the electrons dash about with a hundred- 
fold higher velocity—corresponding to their small 
mass, which is only 1/1850 of a hydrogen atom. 
These electrons have come out of the atoms, having 
broken loose at the high temperature here involved. 
An atom has been compared to a miniature solar 
system ; a composite central nucleus carrying positive 
charge corresponds to the sun, and round it revolve 
in circular and elliptic orbits a number of negative 
electrons at comparatively large distances corre- 
sponding to the planets. We know the number of 
satellite electrons for each element ; sodium has 11, 
iron 26, tin 50, uranium 92. Our own solar system 
with 8 revolving planets represents an atom of oxygen. 
The thermodynamical theory due mainly to Nernst 
permits us to calculate roughly how many of these 
break loose under given conditions of temperature 
and density ; and in a typical star a large proportion 
of them must have become free. 

This condition solves for us our chief difficulty as 
to the molecular weight of stellar material. We need 
to know it in order to perform our calculations as to 
the state of the star; and at first sight it might seem 
hopeless to arrive at the molecular weight without 
knowing the elements which constitute the bulk of 
the material. But suppose first that the temperature 
is so high that all the satellite electrons have broken 
away. Anatom of sodium will have separated into 12 
particles, namely, 11 electrons and 1 mutilated atom ; 
its atomic weight 23 is divided between 12 independent 
particles, so that the average weight of each is 
23/12=1'92. Next take iron: the atomic weight 56 
is divided between 27 particles; average 2-07. For 
tin we have 119 divided by 51; average 2-34. For 
uranium, 238 divided by 93; average 2°56. It 
scarcely matters what element we take; the average 
weight of the ultimate particles (which is what we 
mean by the molecular weight) is always somewhere 
about 2. If only the stars were a bit hotter than they 
actually are, it would make our task very easy. Un- 
fortunately, they are not hot enough to give complete 
separation, and the actual degree of separation will 
depend on the temperature of the star, thus intro- 
ducing a difficult complication. Generally at least 
half the electrons are detached and the molecular 
weight must be taken as between 3 and 4. I hope 
that the theory of this dissociation of electrons will be 


improved, because at present it is the chief bar to 
rapid progress with the theory of stellar constitution. 
It is a great help to know that the molecular weight 
is between 3 and 4; but we have reached a stage 
when it is becoming necessary for progress to know 
it for each star within much closer limits. 


BRIGHTNESS AND Mass. 


We pictured a physicist on a cloud-bound planet 
who was able from laboratory data to predict how 
large would be the masses into which the material 
of the universe must aggregate. Let us now set him 
a harder task. We inform him that we have observed 
these masses of gas, and, choosing one equal, say, to 
his 34th sphere, we ask him to predict how brightly 
it will shine. I have already mentioned that the star 
keeps practically the same brightness so long as it is 
a perfect gas ascending in temperature, so it should 
not be necessary to give the physicist any data except 
the precise mass. To use the same plan as before, we 
imagine a series of lamps of 10 candle-power, 100 
candle-power, tooo, and so on; and his task is to 
pick out which lamp in this series corresponds ap- 
proximately to the star. I believe that it is now 
possible for him to perform this task and to pick out 
(correctly) the 31st lamp. But for this purpose it is 
not enough that he should know all about the heat 
stored in the interior of the star; the brightness of 
the star depends on the rate at which the ether- 
waves are leaking out, and that introduces a new 
subject—the obstructive power of the material atoms 
which dam back the radiant flow. 

Another name for this obstructive power is opacity. 
A substance which strongly obstructs the passage of 
light and heat waves is said to be opaque. The rising 
temperature towards the centre of the star urges the 
heat to flow outwards to the lower temperature level ; 
the opacity of the material hinders this flow. The 
struggle between these two factors decides how much 
light and heat will flow out. We have calculated the 
internal temperature-distribution, so that we know all 
about the first factor; if then we can observe the 
outward flow which occurs, that should settle the value 
of the second factor—the opacity. The outward flow 
is capable of observation because it constitutes the 
heat and light sent to us by the star. 

One of the troubles of astronomy is that our in- 
formation about the stars is so scattered. We know 
the mass of one star very accurately, but we do not 
know its absolute brightness ; we know the brightness 
of another but not its mass ; for a third we may have 
an accurate knowledge of the density but nothing else. 
For Sirius, Procyon, and a Centauri our knowledge is 
fairly complete and accurate ; but not any of these are 
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giant stars in the state of a perfect gas, and they are 
therefore useless for the present discussion. But within 
the last year we have been fortunate enough to obtain 
complete and very accurate information for one of the 
giant stars, Capella. This is another of the benefits 
which astronomy has derived from Prof. Michelson’s 
interferometer method of observation. The brighter 
component of Capella (which is a double star) has a 
mass 4°2 times that of the sun and a-luminosity 160 
times greater. We can use these facts to calculate the 
opacity of Capella in the way I have described ; it 
turns out to be 150 in C.G.S. units, To illustrate the 
meaning of this, let us enter Capella and find a region 
where the density is that of the terrestrial atmosphere 
we are accustomed to ; a slab of this gas only 6 inches 
thick would form an almost opaque screen. Only 35 
of the radiant energy falling on one side would get 
through to the other, the rest being absorbed by the 
gas. 
ABSORPTION OF X-RAYS IN STARS. 

It seems at first surprising that 6 inches of gas could 
stop the zther-waves so effectively ; but we might 
have anticipated something like this from general 
physical knowledge. We give different names to 
zther-waves according to their wave-length. The 


longest are the Hertzian waves used in wireless tele- 


graphy ; then come the invisible heat-waves; then 
light-waves ; then photographic or ultra-violet waves. 
Beyond these we have X-rays, and finally—the shortest 
of all—the y-rays which are emitted by radioactive 
substances. 

Where in this series are we to place the ether-waves 
in the interior of a star? It is solely a question of 
temperature, and the zther-waves at stellar tempera- 
tures are those which we call X-rays—more precisely, 
they are very “soft”? X-rays. Now X-rays, and soft 
X-rays especially, are strongly absorbed by all sub- 
stances. The opacity which we have found in Capella 
is of the same order of magnitude as the opacity of 
terrestrial substances to X-rays measured in the 
laboratory. The following table shows a few of the 
laboratory results compared with the astronomical 
value for Capella : 


Absorption-coefficient (opacity) in 
( Aluminium. Tron. Silver. Capella. 

2 14 10 

0°95 II 80 

I'l 21 125 

13 31 205 152 

23 136 ows eee ove 

Io 150 


We have been performing an investigation of the 


absorption of X-rays in a star, parallel to investigations 
on the same subject made in the laboratory. In one 
respect the physicist has a big advantage because he 
can vary the material experimented on, whereas we 
have to be content with the material, whatever it is, 
composing the stars. But, as you see from the table, 
the physicist is also interested in finding how the 
absorption changes for different wave-lengths. We can 
follow him in this, and even do better than him, because 
he is restricted by certain practical difficulties to a 
narrow range of wave-length, whereas we can explore 
a range of wave-length covering a ratio of at least 
1o to 1, by using stars of different temperatures. It 
is true that our results are not yet very accurate ; we 
have only one star, Capella, for which a really good 
determination is possible, but for other stars rough 
values can be found. The terrestrial results indicate 
an extremely rapid change of absorption for slight 
alterations of wave-length (as is seen from the table) ; 
the astronomical results, on the contrary, give a nearly 
steady absorption-coefficient. We cannot yet detect 
certainly whether it increases or decreases with wave- 
length ; at any rate there is nothing like the rapid 
change shown in the foregoing table. This profound 
discrepancy between astronomical and laboratory re- 
sults leads us to inquire more deeply into the theory 
of absorption in a star. It will be found that there is 
a good reason for it. 

We have been taking advantage over our cloud- 
bound physicist by having a preliminary peep at an 
actual star. We are not going to allow him to do that. 
He must not use astronomical observations to deter- 
mine the opacity, but must be able to predict the 
astronomical value either from pure theory or from 
terrestrial experiments. This study is of special in- 
terest because it plunges us at once among those 
problems which are most exercising practical physicists 
at the present time. We started to explore the interior 
of a star; we shall presently find ourselves in the 
interior of an atom. 

It is now generally agreed that when ether-waves 
fall on an atom they are not absorbed continuously. 
The atom lies quiet waiting its chance and then 
suddenly swallows a whole mouthful at once. The 
waves are done up in bundles called quanta and the 
atom has no option but to swallow the whole bundle 
or leave it alone. Generally the mouthful is too big 
for the atom’s digestion, but the atom does not stop 
to consider that ; it falls a victim to its own greed— 
in short, it bursts. One of its satellite electrons shoots 
away at high speed, carrying off the surplus energy 
which the atom was unable to hold. The bursting 
could not continue indefinitely unless there were some 


counter-process of repair. The ejected electrons travel 
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about, meeting other atoms ; after a time a burst atom 
meets a loose electron under suitable conditions and 
induces it to stay and heal the breach. The atom is 
now repaired and ready for another mouthful as soon 
as it gets the chance. 

From this cause a big difference arises between 
absorption of X-rays in the laboratory and in the stars. 
In the laboratory the atoms are fed very slowly ; the 
X-ray bundles which they feed on can be produced by 
us only in small quantities. Long before the atom has 
the chance of a second bite it is repaired and ready 
for it. But in the stars the intensity of the X-rays is 
enormous ; the atoms are gorged and cannot take 
advantage of their abundant chances. The consump- 
tion of food by the hungry hunter is limited by his 
skill in trapping it ; the consumption by the prosperous 
profiteer is limited by the strength of his digestion. 
Laboratory experiments test the atom’s skill in catch- 
ing food ; stellar experiments test how quickly it re- 
covers from a meal and is ready for another. That is 
why the absorption follows a different law in the two 


cases. 
CAPTURE OF ELECTRONS. 


To predict the stellar absorption-coefficient we must 
accordingly fix attention on the rate of repair of the 
burst atoms. The atom is wandering about advertis- 
ing a vacancy for an electron, and numbers of ejected 
electrons are rushing about on holiday. Many elec- 
trons will come up, look at the situation, and go off 
again. How is the atom to trap the electron into 
taking up the situation? I will give you the solution 
of this problem which I am inclined to think fairly 
probable, though I have not found many who agree 
with me. We may compare the electron to a stray 
planet entering the solar system from outside, bearing 
in mind, however, that the planets (satellite electrons) 
must be supposed to repel the invader, and the sun 
(positive nucleus) attracts it. Dynamics teaches us 
that, provided no actual material collision occurs, the 
intruder will scarcely ever be captured, but after 
stirring up things a little will retreat again towards 
infinity. There are exceptions, as when the sun and 
Jupiter conspire to capture a comet, but these would 
be very rare in the conditions corresponding to an 
atom. In some cases the intruder would turn the 
tables by carrying off a regular planet, thus compen- 
sating for the occasions when it was itself eaptured. 
Probably, as regards repair of the atom, as much harm 
as good would be done on the average. 

More delicate persuasion being of no avail, there 
seems nothing left but for the atom to secure its 
electron by brute obstruction. For this reason I take 
the view that usually the capture of an electron occurs 
through its running against the positive nucleus of the 


atom. This nucleus has a highly complicated struc- 
ture, the iron nucleus, for example, consisting of 86 
distinct charges arranged in some kind of equilibrium. 
If by accident an electron runs full tilt into this packed 
mass, it will agitate it and lose energy in so doing ; 
it will rebound, no doubt, but with smaller velocity 
insufficient to carry it out of the sphere of attraction 
of the atom.* By a process of exclusion this seems 
the only method consistent with dynamical laws by 
which the atom can secure the electron needed for its 
repair. Therefore I have concluded that the actual 
electron trap is none other than the positive nucleus— 
a region at the centre of the atom known to be about 
10-12 cm. in radius. It must be remembered that 
the nucleus attracts the electrons and will sweep 
into the trap many which were not initially aimed 
at it. 

This theory has been adversely critised mainly on 
the ground that it is entirely accordant with the laws 
of dynamics. At first sight that might not seem a 
grave objection ; but we have got so used to the atom 
behaving in a way which violates the classical laws, 
that any theory which does ot violate them is liable 
to be viewed with suspicion. While admitting that 
there are uncertain possibilities in the mysterious 
region in the interior of an atom, we must note that 
the present problem belongs to a class of investigations 
in which the usual dynamical laws are applied by 
physicists, often with much success. It concerns the 
motion of a free electron—not yet forming part of 
any permanent quantised system—a problem which 
occurs in the theory of conduction of electricity in 
metals, in thermionic phenomena, and in the scattering 
of a- and f-particles. In these problems physicists 


‘are accustomed to assume (rightly or wrongly) that 


the classical laws of dynamics are observed, and we 
have only followed their (good or bad) example. In 
particular in Rutherford’s experiments on scattering, 
the classical laws of force are found to hold good almost 
to the boundary of the nucleus itself. There seems 
to be a fair presumptive evidence that our stellar 
problem should be attacked in the same way; 
although we admit that unknown circumstances may 
intervene.4 

The strong point in our favour is that this theory 


3 The kinetic energy at the moment of collision with the nucleus is 
enormously greater than the kinetic energy before entering its sphere of 
attraction ; so that a very small proportionate change of kinetic energy by 
collision would wipe out the original energy of the electron. The imperfect 
elasticity of the collision is a dynamical consequence of the complex structure 
of the nucleus. A collision of two simple charges may be perfectly elastic, 
except that that would apparently prevent a hydrogen nucleus from ever 
recovering its electron. 

‘ While the fast-moving particles undoubtedly penetrate the atom in 
the way we have assumed, it is held by some that slow-moving electrons 
(as in the stars) are turned back at the surface. The idea seems to have 
originated at a time when the positive charge of the atom was thought to 
be a large sphere coextensive with it; and it seems out of keeping with 
modern views. It is ignored in current theories of conduction of electricity. 
Even if it were conceivable that a neutral atom could so ward off an electron 
the strongly positive atoms in the stars could scarcely exclude it, ; 
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actually does give a value of the absorption-coefficient 
agreeing with astronomical observation. Thus for 
Capelia the calculated value is 110 as compared with 
the observed value 150. There are certain doubtful 
factors which permit of the result being varied by a 
factor 2 or possibly 3; and we lay no stress on the 
precise accordance. But it appears to be possible 
to predict on this hypothesis the brightness of a star 
of known mass like Capella to within a magnitude, 
which amply solves the problem proposed tc our 
physicist on the cloudy planet. It may be added that 
the theory also explains why the absorption in giant 
stars is nearly independent of the wave-length ; but 
that is a more elementary result which becomes 
apparent as soon as we realise that the problem is 
concerned with the rate of repair of the atoms ; many 
alternative theories of the conditions of repair would 
lead to the same conclusion. 


SourcE oF STELLAR ENERGY. 


The store of ztherial heat and the store of material 
heat in the star may be compared to the accumulators 
of a power station. We have not yet discovered the 
dynamos. The accumulators would run down in a 
few thousand years if they were not replenished. 
What is the source of the energy maintaining (and 
during the ascent of temperature imcreasing) this 
internal store? We believe now that the source is 
sub-atomic energy. One theory is that inside the 
star the simpler elements are gradually being built 
up into more complex elements, and energy is liberated 
in the process ; a more drastic view is that matter is 
being entirely annihilated, setting free the whole of 
its energy of constitution. Taking the first theory, 
the most conspicuous known case is in the formation 
of helium from hydrogen. We do not know how to 
make helium from hydrogen, but we know that it is 
so made ; we know also that o8 per cent. of the mass 
disappears in the process, and this must be the mass 
of the energy —ether-waves— liberated when the 
change occurs. Aither-waves weigh very light, and 
the energy available from this source is colossal. If 
5 per cent. of the star consists of hydrogen which turns 
into helium as a first step in the formation of the 
higher elements, that would provide energy sufficient 
for all reasonable demands. 

We might perhaps expect that the earliest stars 
would consist almost entirely of hydrogen, the evolu- 
tion of the higher elements having little chance of 
beginning until the interior became hot enough to 
stimulate the process. But a difficulty arises here. 
For astronomical reasons it seems impossible to admit 


that even the earliest stars contain more than a very 
moderate proportion of hydrogen. I have referred 
to the fact that our calculations. have been practically 
independent of the chemical constitution of the star ; 
but one reservation ought to have been made— 
provided it is not made of hydrogen. Hydrogen gives 
results differing widely from all the other 91 
elements. 

To assume hydrogen as the material would in most 
cases destroy the general accordance of theory and 
observation ; indeed it is a way of realising the goodness 
of this general accordance to note how it disappears 
when hydrogen is substituted instead of a normal 
element. I think, therefore, that the process of 
element-building from protons and electrons must 
have begun before the stellar stage is reached. This 
is a curious detached piece of knowledge to have 
come across in exploring the interior of a star—to be 
able to deny that it is mainly composed of hydrogen 
though any of the other 91 elements may be present 
to any extent ; and it is still more curious that hydrogen 
should be the element which we were tempted to 
build the stars with, so that this apparently random 
denial hits the mark, 

Admixture of hydrogen diminishes the proportion 
of etherial energy and etherial pressure, and so permits 
gravitation to aggregate larger masses. The occasional 
formation of stars of exceptionally large mass (20 
to 80 times the sun’s) may be due to the accidental 
prevalence of hydrogen in the region where they 
originated—that is to say, the material was in a mere 
primitive state as regards evolution of the elements. 

We need not be greatly concerned as to whether 
these rude attempts to explore the interior of a star 
have brought us to anything like the final truth. 
We have, I think, been able to recognise some of the 
leading factors participating in the problem and to 
learn how many varied interests are involved. The 
partial results already attained correspond well enough 
with what is observed to encourage us to think we 
have begun at the right end in disentangling the 
difficulties, and we do not anywhere come against 
difficulties which appear likely to be insuperable. 
The fact is that gaseous matter at very high tempera- 
ture is the simplest kind of substance for a mathe- 
matical physicist to treat. sTo understand all that 
is going on in the material of a desk, for example, is 
a really difficult problem almost beyond the aspira- 
tions of present-day science ; but it does not seem too 
sanguine to hope that in.a not too distant future we 
shall be able to understand fully so simple a thing as 
a star. 
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Royal Society of Edinburgh, Session 1922-1923, Vol. 43, 
Part 1, No. 6.) Sup. Roy. 8vo. Pp. 85-116. (Edin- 
burgh: R. Grant and Son; London: Williams and 
Norgate, 1923.) 2s. 8d.* 

Steinmetz, C. P. Four Lectures on Relativity and 
Space. Med. 8vo. Pp. x+126. (London: McGraw- 
Hill Publishing Co., Ltd., 1923.) 10s.* 

Walker, C. A., and Ibbetson, W. S. Tables and 
Units for Engineering Students. 8vo. Pp. 40. (London: 
E. and F. N. Spon, Ltd., 1923.) Is. net. 


Mechanics: Mechanical Engineering 
Bland, M. C. Handbook of Steel Erection. Fecap. 


Casazza, G. I principi della meccanica alla luce della 
critica. Pott 8vo. Pp. 174. (Roma, Milano, Napoli: 
Albrighi, Segati e Cia., 1921.) * 

Colvin, F. H., and Stanley, F. A. Machine Tools and 
their Operation. First edition, second impression. Med. 
8vo. Part 1: Lathes, Drills and Drilling, Hand and 
Automatic Screw Machines, Screw Machine Tools and 
Boring. Pp. vii+341. Part 2: Planers, Shapers, 
Slotters, Broaching, Milling, Gear Cutting and Grinding. 
Pp. vii+409. (London: McGraw-Hill Publishing Co., 
Ltd., 1922.) 20s. each part.* 

Creager, W.-P. La Construction des grands barrages 
en Amérique. Traduit de l’anglais par E. Callandreau et 
H.-P. Humbert. 8vo. Pp. 243+7 planches. (Paris: 
Gauthier-Villars et Cie, 1923.) 25 francs, 


Croft, T., Edited by. Steam-Turbine Principles and 
Practice. (Power Plant Series.) Ex. Cr. 8vo. Pp. xi +347. 
(London : McGraw-Hill Publishing Co., Ltd., 1923.) 15s:* 

Dowd, A. A., and Curtis, F. W. Tool Engineering : 
Fixtures for Turning, Boring and Grinding. Med. 8vo. 
Pp. xi+340. (London: McGraw-Hill Publishing Co., 
Ltd., 1923.) 17s. 6d.* 

Dubbel, H. Kolbendampfmaschinen und Dampf- 
turbinen : ein Lehr- und Handbuch fiir Studierende und 
Konstrukteure. Sechste, vermehrte und _ verbesserte 
Auflage. (Berlin: J. Springer, 1923.) Grundzahl: 11 marks. 

Franche, G. Les Huiles en mécanique: graissage : 
combustibles liquides. Feap. 8vo. Pp. viii+376. (Paris: 
Libr. Desforges, 1923.) 16.50 francs. 

Graf, O. Der Aufbau des Mértels im Beton. Beitrag 
zur Vorausbestimmung der Festigkeitseigenschaften des 
Betons auf der Baustelle. Untersuchungen iiber die 
zweckmassige Zusammensetzung des Zementmortels im 
Beton, namentlich iiber den Einfluss der Korngrésse des 
Sandes auf die Druckfestigkeit und das Raumgewicht des 
Zementmortels. 8vo. Pp.iv+64. (Berlin: J. Springer, 
1923.) Grundzahl: 2 marks. 

Gramberg, A. Maschinentechnisches Versuchswesen. 
Erster Band: Technische Messungen bei Maschinenunter- 
suchungen und zur Betriebskontrolle. Zum Gebrauch an 
Maschinenlaboratorien und in der Praxis. Fiinfte, vielfach 
erweiterte und umgearbeitete Auflage. (Berlin: J. 
Springer, 1923.) Grundzahl: 14 marks. 

Jauneaud, M. L’Evolution de I’aéronautique. (Bi- 
bliothéque de Philosophie scientifique.) Pott 8vo. Pp. 
282. (Paris: E. Flammarion, 1923.) 7.50 francs. ‘ 

Leeds, C. C. Principles of Engineering Drawing for 
Technical Students. Second edition, revised and enlarged. 
Med. 8vo. Pp. x+188. (London: Scott, Greenwood and 
Son; New York: D. Van Nostrand Co., 1923.) ros. 6d. net. 

Leutwiler,O.A. Problems in Machine Design. Med. 
8vo. .Pp. vii+133. (London: McGraw-Hill Publishing 
Co., Ltd., 1923.) 7s. 6d.* 

Ludin, A. Die Wasserkrafte, ihr Ausbau und ihre 
wirtschaftliche Ausnutzung: ein technisch-wirtschaft- 
liches Lehr- und Handbuch. In zwei Bande. Manul- 
druck, 1923. 8vo. Pp. xxiv +1402+11 Tafeln. (Berlin: 
J. Springer, 1923.) Grundzahl: 65 marks. 

Massey, G. B. The Engineering of Excavation. 8vo. 
Pp. 376. (London: Chapmanand Hall, Ltd., 1923.) 30s. net. 

Mease, J. A., and Nordenholt, G. F. Design of 
Machine Elements. Med. 8vo. Pp. vii+237. (London: 
McGraw-Hill Publishing Co., Ltd., 1923.) 12s. 6d.* 

Ostertag, P. Kolben- und Turbo-Kompressoren : 
Theorie und Konstruktion. Dritte, verbesserte Auflage. 
(Berlin: J. Springer, 1923.) Grundzahl: 20 marks. 

Schweissguth, P. H. Schmieden und Pressen. 
(Berlin : J. Springer, 1923.) Grundzahl: 3 marks. 

Snodgrass, J. M.,and Guldner, F.H. An Investiga- 
tion of the Properties of Chilled Iron Car Wheels. Med. 
8vo. Part 3: Strains due to Brake Application, Co- 
efficient of Friction and Brake-shoe Wear. Conducted 
by the Engineering Experiment Station, University of 
Illinois, in Codperation with the Association of Manufac- 
turers of Chilled Iron Car Wheels. (Bulletin No. 135.) Pp. 
too, (Urbana, Ill.: University of Illinois, 1923.) 50 cents.* 

Stringer, H. Pioneer Railway Engineering. Med. 
8vo. Pp. 269. (London: H. F. and G. Witherby, 1923.) 
12s. 6d. net. 
~ Weiss, J. B. Gliding and Soaring Flight: a Survey 
of Man’s Endeavour to Fly by Natural Methods. Cr. 8vo. 
Pp. xx +164. (London: Sampson Low and Co., Ltd., 
1923.) 55. net. 

Whyatt, H. G. Streets, Roads and Pavements: a 
Treatise on t’* Materials, Equipment, and Methods em- 
ployed in the construction and Maintenance of Roads and 
Footways; with Notes on Dust Prevention, Road Wear, 
Street Cleansing, Arterial Roads, and Road Planning, for 
Engineers, Students, and all those concerned with the 
Construction and Upkeep of Highways. (Pitman’s Tech- 
nical Primers.) Feap. 8vo. Pp. 152. (London: Sir I. 
Pitman and Sons, Ltd., 1923.) 2s. 6d. net. 
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Winkel, H., Herausgegeben von. Der ktische 
Maschinenbauer : ein Lehrbuch fiir Lehrlinge und Gehilfen, 
ein Nachschlagebuch fiir den Meister. Zweiter Band: 
Die wissenschaftliche Ausbildung. Teil 1: Mathematik 
und Naturwissenschaft. Bearbeitet von R. Kramm, K. 
Riiegg und H. Winkel. (Berlin: J. Springer, 1923.) 
Grundzahl : 7 marks. 


Physics: Electrical Engineering 


Allsop, F. C. Practical Electric Light Fitting: a 
Treatise on the Wiring and Fitting Up of Buildings deriving 
Current from Central Station Mains and the Laying Down 
of Private Installations. Ninth edition, revised and 
largely rewritten. Cr. 8vo. Pp. vii + 288. (London : 
Sir I. Pitman and Sons, Ltd., 1923.) 7s. 6d. net. 

Beckmann, C., Herausgegeben von. Telephon- und 
Signal-Anlagen : ein praktischer Leitfaden fiir die Errich- 
tung elektrischer Fernmelde- (Schwachstrom-) Anlagen. 
Bearbeitet nach den Leitsdtzen fiir die Errichtung elek- 
trischer Fernmelde- (Schwachstrom-) Anlagen der Kom- 
mission des Verbandes deutscher Elektrotechniker und 
des Verbandes elektrotechnischer Installationsfirmen in 


(peta Dritte, verbesserte Auflage. Pp. ix +325. 
1923.) Grundzahl: 7.5 marks. 
Bouasse, ,et Carriére, Z. Interférences. (Biblio- 


théque scientifique de l’Ingénieur et du Physicien.) Med. 
8vo. Pp. xxxi+462. (Paris: Ch. Delagrave, 1923.) 32 
francs. 

Cermak, P. Die Réntgenstrahlen. Ro 8vo. Pp. iv + 
a (Leip zig: g: A. Barth, 1923.) Grundzahl: 4 marks.* 

Coursey, How to Build Amateur Valve Stations. 
Cr. 8vo. Pp. 70. (London: The Wireless Press, Ltd. ; 
New York: The Wireless Press, Inc., 1923.) Is. 6d. net.* 

Coursey, P.R. The Radio Experimenter’ s 
Roy. 8vo. Part 2: Data and Design . vit 
(London: The Wireless Press, Ltd. ; New ork : = 
Wireless Press, Inc., 1923.) 3s. 6d. net.* 

Cutler, C. G., and Pepper, S. C. Modern Color. 
8vo. Pp. 163. (Cambridge, Mass.: Harvard University 
Press ; London: Oxford a 1923.) 8s. net. 

Duncan, J., and Starling, S. G. A Text Book of 
age ay for the Use of Students of Science and Engineering. 

Ex. Cr. 8vo. Parts 2 and 3: Heat and Light. . xiv + 
313-677. (London: Macmillan and Co., Ltd., 1923.) 6s. 

Fleming, J. A. Electrons, Electric Waves and Wire- 
less Telephony: being a Reproduction with some Ampli- 
fication of the Christmas Lectures (96th Course) delivered 
at the Royal Institution of Great Britain, December 1921, 
7 1922. Cr. 8vo. Pp. viii+326. (London: The 

ireless Press, Ltd.; New York: The Wireless Press, 
Inc., 1923.) 7s. 6d. net.* - 

Glazebrook, Sir Richard, Edited b A Dictionary 
of Applied Physics. In 5 vols. Med. 8vo. Vol. 4: 
Light—Sound—Radiology. Pp. viii+914. 
Macmillan and Co., Ltd., 1923.) 63s. net.* 

Gleichen, A. Die Theorie der modernen optischen 
Instrumente: ein Hilfs- und Ubungsbuch fiir Physiker 
und Konstrukteure optischer Werkstatten und Brillen- 
fachleute sowie fiir Ingenieure im Dienste des Heeres und 
der Marine. Zweite, neubearbeitete und vermehrte Auf- 
lage- Roy. 8vo. Pp. xii +391. (Stuttgart: F. Enke, 1923.) 

Gruhn, K. Elektrotechnische Messinstrumente: ein 


(Berlin J Zweite, vermehrte und verbesserte Auflage. 
(Berlin: J. Springer, 1923.) Grundzahl: 5.8 marks. 
Hawkins, Cc. The Dynamo: its Theo 


and Manufacture. "(The Specialists’ Series. ) 
tion, revised throughout and largely rewritten. 
8vo. Vol. 2: Continuous-Current Dynamos. Pp. x 

-+322. (London: Sir I. Pitman and Sons, Ltd., hes 


15s. net.* 
Kosack, E.  Elektrische Starkstromanlagen. Ma- 
schinen, Apparate, Schaltungen, Betrieb. Kurzgefasstes 


Hilfsbuch fiir Ingenieure und Techniker sowie zum 
Gebrauch an technischen Lehranstalten. Sechste, durch- 
gesehene und erganzte Auflage. (‘erlin: J. Springer, 
1923.) Grundzahl: 5 marks. 

Lewis, G. N., and Randall,M. Thermodynamics and 
the Free Energy of Chemical Substances. Med. 8vo. My 
mdon: McGraw-Hill Publishing Co., L 
1923.) 25s. 


Maccall, W. T. Alternating Current Electrical En- 
gineering. Demy 8vo. Pp. vili+493. (London: Uni- 
versity Tutorial Press, Ltd., 1923.) 15s.* 

Orlich, E. Anleitungen zum Arbeiten im Elektro- 
technischen Laboratorium. Erster Teil. Pp. iv +96. 
(Berlin: J. Springer, 1923.) Grundzahl: 2 marks. 

reel tN Notions élémentaires de télégraphie et de 
téléphonie sans fil et construction pratique de postes 
récepteurs (ondes amorties, ondes entretenues, téléphonie). 
2¢ édition revue et augmentée. Cr. 8vo. Pp. vi+160. 
(Paris : Libr. Desforges, 1923.) _9 francs. 

Schiile, W. Technische Thermodynamik. Erster 
Band: Die fiir den Maschinenbau wichtigsten Lehren 
nebst technischen Anwendungen. Vierte, neubearbeitete 
Auflage. Berichtigter Neudruck. (Berlin: J. Springer, 
1923.) Grundzahl: 15 marks. 

Soulier, A. Comment entendre la T. S. F. chez soi. 
Pp. 91. (Paris: Libr. Garnier, 1923.) 3 francs. 

Steuart, A. An Electric Clock with Detached Pendu- 
lum and_Continuous Motion. (Proceedings of the Royal 
Society of Edinburgh, Session 1922-1923, Vol. 43, Part 2, 
No. 10.) Sup. Roy. 8vo. Pp. 154-159. (Edinburgh ; 
R. Grant and Son; London: Williams and Norgate, 
1923.) 9d.* 

» F., Compiled by. Wave-length Tables for 
Spectrum Analysis. Demy 8vo. Pp.ix+106. (London: 
A. Hilger, Ltd., 1923.) 7s. 6d.* 

Vietze, A. Die elektrische Futterkonservierung im 
Rahmen der bekannten Konservierungsverfahren: eine 
Abhandlung auf Grund von wissenschaftlichen und 

raktischen Studien. 8vo. viii +143. (Berlin: J. 
pringer, 1923.) Grundzahl: 3.5 marks. 

Worsnop, B.L., and Flint, H.T. Advanced Practical 
Physics for Students. Demy 8vo. Pp. vii+640. (Lon- 
don : Methuen and Co., -Ltd., 1923.) 21s. net.* 


Chemistry 


Abderhalden, E., Herausgegeben von. Handbuch der 
biologischen Arbeitsmethoden. Sup. Roy. 8vo.  Liefe- 
rung 84. Abt. 1: Chemische Methoden. Teil 10, Heft 3: 
Spezielle chemische Methoden. MHarze und Pflanzen- 
farbstoffe. Pp. 585-832 +xxii. (Berlin und Wien: Urban 
und Schwarzenberg, 1923.) 10.5 Schw. francs.* 

Arndt, K. Handbuch der physikalisch-chemischen 
Technik fiir Forscher und Techniker. Zweite, vermehrte 
und verbesserte Auflage. Roy. 8vo. Pp. xvi+886. 
(Stuttgart : F. Enke, 1923.) 28.50 marks. 

Barral, E. Précis d’analyse chimique qualitative. 
2¢ édition. Pott 8vo. Pp. 735. (Paris: J.-B. Bailliére 
et fils, 1923.) 26 francs. 

Bischof, C. Die feuerfesten Tone und Rohstoffe 
sowie deren Verwendung in der Industrie feuerfester 
Erzeugnisse. Neu verfasst und bearbeitet von K. Jacob 


und E. Weber. 4 oe. Pp. vi+266. (Leipzig: 
J. A. Barth, : 12 marks. 

Blanchard, A., and Phelan, J. W. Synthetic 
Inorganic Chemistry : a Course of La and Class- 


room Study for First Year College Students. Third 
edition, entirely rewritten and greatly enlarged. Med. 
8vo. Pp. xiv +321. (New York: J. Wiley and Sons, 
Inc.; London: Chapman and Hall, Ltd., 1922.) 15s. net.* 

British Association for the Advancement of Science. 
The Nitrogen Industry: Report of Discussion in the 
Chemical Section. Reprinted, with Additions, from 
Report of the British Association, Hull Meeting, 1922. 
(Reprint No. 14, New Series.) Demy | 8vo. Pp. Io. 
(London : British Association, 1923.) ba 

Brunswig, H. Explosivstoffe. Auf Grund des in der 
Literatur ver6ffentlichten Materials. 2 vermehrte Aufiage. 
(Leipzig: J. A. Barth, 1923.) Grundzahl: 


Buch, K. Methodisches iiber die Bestimmung von 
Stickstoffverbindungen im Wasser. 
institutets Skrift No. 18.) Roy. 8vo. Pp. 22. (Hel- 
singfors : Statsradets Tryckeri, 1923.) 2 F. marks.* 

rmstaedter, E., Ubersetzt und erklart von. Die 
Alchemie des Geber. Sup. Roy. 8vo. Pp. x+202. 
Springer, 1922.) 10s.* 
Synthetic Resins and their Plastics. Med. 
514. (New York: The Chemical Catalog Co., 
Inc., 1923.) 6 dollars.* 
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Hale, A. J. Modern Chemistry, Pure and Aggies. 
Vols. I.-VI. Pp. vii+280 each vol. (London irtue 
and Co., Ltd., 1923.) _ 95s. complete; 16s. per vol. 

Hawk, P. B. Practical Physiological Chemistry. 
Eighth edition, revised. Med. 8vo. Pp. 709. (London: 
J. and A. Churchill, 1923.) 24s. net. 

Heermann, P. Farberei- und textilchemische Unter- 
suchungen: Anleitung zur chemischen Untersuchung und 
Bewertung der Rohstoffe, Hilfsmittel und Erzeugnisse 
der Textilyeredelungsindustrie. Vereinigte vierte Auflage 

Farbereichemischen Untersuchungen’’ und der 
“ Koloristischen und textilchemischen Untersuchungen.” 
(Berlin: J, Springer, 1923.) Grundzahl: 11 marks. 

Herz, . Leitfaden der theoretischen Chemie. Als 
Einfihrung in das Gebiet fiir Studierende der Chemie, 
Naturwissenschaften und Pharmazie, Arzte und Techniker. 
Dritte, durchgesehene und vermehrte Auflage. 8vo. Pp. 
v+325. (Stuttgart: F. Enke, 1923.) 8.40 marks. 

Industrial Paints, Committee on. Report of the 
Departmental Committee appointed to Re-examine the 
Danger of Lead Paints to Workers in the Painting Trades 
and the parative Efficiency, Cost, and Effects on the 
Health of Workers, of Lead and Leadless Paints, and to 
Advise whether any Modifications of the Conclusions 
and Recommendations of the Departmental Committees 
appointed in 1911 have become Necessary. Roy. 8vo. 
H.M. Stationery Office, 1923.) 


Institutjon of Gas Engineers. Seventh Report of 
the Gas Investigation Committee. Demy 8vo. Pp. 


56-136. (London: 28 Grosvenor Gardens, 1923.) * 


K6nig, J. Chemie der menschlichen Nahrungs- und 
Genussmittel. Band III., Teil 2: Untersuchung von 
Nahrungs-, Genussmitteln und Gebrauchsgegenstanden. 
Die tierisghen und pflanzlicken Nahrungsmittel. Manul- 
druck 1993 der 4 Auflage. 8vo. Pp. xxxv+972+14 
Tafeln. (Berlin: J. Springer, 1923.) Grundzahl: 36 marks. 

Laurie, A. P. Experiments with a Model to Illustrate 
the Combination of Two Atoms consisting of Magnetons 
round a Positive Nucleus. (Proceedings of the Royal 
Society of Edinburgh, Session 1922-1923, Vol. 43, Part 1, 
No. 5.) Sup. Roy. 8vo. Pp. 72-84. (Edinburgh: 
R. Grant and Son; London: Williams and Norgate, 
1923.) $s. 3d.* 

M , E. G., and Carr, R. H. Quantitative Agri- 
cultural Analysis. (International Chemical Series.) 
Ex. Cr, 8vo. Pp. xiii + 329. (London : McGraw-Hill 
Publishing Co., Ltd., 1923.) 13s. 9d.* 

M ucchelli, A. Elementi di chimica fisica. Roy. 
a . xv+504. (Roma, Torino, Napoli: Unione 
ag Torinese, 1923.) 50 lire nette.* 

ll, C. A. Ink. (Pitman’s Common Com- 
modifies nyen' Industries.) Cr. 8vo. Pp. ix+128. (Lon- 
i Sir I. Pitman and Sons, Ltd., 1923.) 3s. net.* 

Neuhausen, B. S. Experimental Physical Chemistry : 
for $tudents in the Medical and Allied Services. Ex. Cr. 
8vg, Pp. 53. (Philadelphia: H. N. Rudiey, 614 Arch 
St 1925-) 1 dollar.* 

d, W. An Introduction to Theoretical and 

plied “Colloid Chemistry. 8vo. Pp. 266. (London: 
applied” and Hall, Ltd., 1923.) 12s. 6d. net. 

Poschl, V. Einfhrung in die Kolloidchemie. Pp. xii + 
#58. (Dresden und Leipzig: T. Steinkopff, 1923.) 3s. 11d. 

Pregl, F. Die quantitative organische Mikroanalyse. 
Zweite durchgesehene und vermehrte Auflage. Pp. vili + 
217. (Berlin: J. Spenget, 1923.) Grundzahl: 12 marks. 

Pringsheim, Die Polysaccharide. Zweite, véllig 
—— Auflage. Demy 8vo. Pp.v +234. (Berlin: 
1923.) 7s. 6d.* 

Walle H. van de. Contribution expérimentale a 
létude halogénés en C,. Roy. 8vo. Pp. 
69. (Bruxelles: M. Hayez, 1923.) 6 francs.* 


Technology 

Andes, L. E. The Treatment of Paper for Special 
Purposes: the Preparation of Parchment, Transfer, Fire- 
proof and Antifalsification, Tracing and Copying, Leather, 
Coloured Papers, and Paper Articles. Translated from the 
German. Second English edition, revised and enlarged. 
Demy 8vo. Pp. 216. (London: Scott, Greenwood and 
Son, 1923.) 8s. 6d. net. 


Bartel, F. Torfwerke: Gewinnung, Veredelung und 
Nutzung des Brenntorfes unter besonderer Beriicksich- 
tigung der Torfkraftwerke. Zweite, vollstandig neu- 
bearbeitete Auflage. (Berlin: J. Springer, 1923.) Grund- 
zahl: 8 marks. 

Binns, C. F. The Potter’s Craft: a Practical Guide 
for the Studio and Workshop. Second edition, revised and 
enlarged. Cr. 8vo. Pp. xvi+206+25 plates. (London: 
Constable and Co., Ltd., 1923.) 13s. net. 

Chatelier, H. le. Die industrielle Heizung, zur 
Einfiihrung in das Studium der Metallurgie. Pp. viii +. 
418. (Leipzig: Akademische Verlagsgesellschaft m.b.H.. 
1923.) 13s. 

Cunningham, B. A First Course in Building Con- 
struction. Formerly entitled ‘‘ First Stage Building Con- 
struction.”” Third edition. Gl. 8vo. Pp. vii+328. 
(London: University Tutorial Press, Ltd., 1923.) 4s. 6d.* 

Evans, U. R. Metals and Metallic Compounds. In 
4 vols. Demy 8vo. Vol. 1: Introduction, Metallo- 
graphy, Electro-C Pp. xii +468. Vol. 2: Metals 
of the “A” Groups. Pp. xi+396. (London: E. 
Arnold and Co., 1923.) Vol. 1, 21s, net; Vol. 2, 
18s. net.* 

Klar, M. Technologie der Holzverkohlung. 2 Manul- 
druck nach der 2 Aufiage. 8vo. Pp. xxiii+429. (Berlin: 
J. Springer, 1923.) Grundzahl: 16 marks. 

Liebing, B. Das saurebestandige Email und seine in- 
dustrielle Anwendung im Apparatebau. Pp. 99. (Berlin: 
J. Springer, 1923.) 

Low, A. H. Notes on Technical Ore Analysis for 
Students. 8vo. Pp.95. (London: Chapman and Hall, 
Ltd., 1923.) 9s. net. 

Mars, G. Die Spezialstahle: ihre Geschichte, Eigen- 
schaften, Behandlung und Herstellung. Zweite, neu- 
bearbeitete Auflage. Roy. 8vo. Pp. viii +675. (Stuttgart: 
F. Enke, 1923.) Grundzahl: 21 marks. 

Marsh, J. E. Suggestions for the Prevention of the 
Decay of Building Stone. Demy 8vo. Pp.20. (Oxford: 
B. Blackwell, 1923.) 1s. 6d. net.* 

Mesnager, A. Matériaux de construction: pierres. 
(Grandes Encyclopédies industrielles.) Roy. 8vo. 

514. (Paris: J.-B. Bailliére et fils, 1923.) 45 francs. 

Sisco, F. T. Technical Analysis of Steel and Steel 
Works Materials. Med. 8vo. Pp. xiii+543. (London: 
McGraw-Hill Publishing Co., Ltd., 1923.) 25s.* 

Tammann, G. Lehrbuch der Metallographie, Chemie 
und Physik der Metalle und ihrer Legierungen. 3 erwei- 
terte Auflage. Pp. xviili+450. (Leipzig: L. Voss, 
1923.) 

"Winslow, L.L. Elementary Industrial Arts. Cr. 8vo. 
Pp. xiv +335. (New York: The Macmillan Co.; Lon- 
don: Macmillan and Co., Ltd., 1923.) 6s. net. 


Astronomy 


Comstock, G. C. Observations of Proper Motion 
Stars 1906-1916. (Publications of the Washburn Ob- 
servatory of the University of Wisconsin, Vol. 14, Part 1.) 
4to. Pp. 187. (Madison: University of Wisconsin, 
1923.) * 

Schroeter, J. Fr. Spezieller Kanon der zentralen 
Sonnen- und Mondfinsternisse, welche innerhalb des 
Zeitraums von 600 bis 1800 N. CHR. in Europa sichtbar 
waren. Sup. Roy. 8vo. Pp. xxiv + 305 +cl Tafeln. 
(Kristiania : J. Dybwad, 1923.) * 


Meteorology 


Aristotle, The Works of. Translated into English. 
Meteorologica. By E. W. Webster. Demy 8vo. Pp. 
vi+140. (Oxford: Clarendon Press; London: Oxford 
University Press, 1923.) 7s. 6d. net.* 

Claxton, T. F. The Winds of Hongkong. (Appendix 
to Hongkong Observations, 1921.) Sup. Roy. 4to. Pp. 
105. (Hongkong: Royal Observatory, 1921.) 2 dollars.* 

Granquist, G. Strém och vindobservationer vid 
fyrskeppen Ar 1921. (Havsforskningsinstitutets Skrift 
No. 13.) Roy. 8vo. Pp. 40. (Helsingfors: Statsradets 
Tryckeri, 1922.) 3 F. marks.* 
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Morize, H. Contribuicgéo ao estudo do clima do 
Brasil. (Ministerio da Agricultura, Industria e Commer- 
cio: Observatorio Nacional do Rio de Janeiro.) Med. 4to. 
Pp, vii +118. (Riode Janeiro: Imprensa Nacional, 1922.) * 

Ostman, C. J. Recherches sur les grands vents prés 
de la céte suédoise du Golfe de Botnie. (Meddelanden 
fran Statens Meteorologisk-Hydrografiska Anstalt, Band 1, 
No. 4.) Roy. 4to. Pp. iiti+47+2 planches. (Stockholm: 
Statens Meteorologisk-Hydrografiska Anstalt, 1922.) .* 


Geology: Mineralogy 


Boeke, H.E. Grundlagen der physikalisch-chemischen 
Petrographie. Zweite Auflage neu bearbeitet von W. 
Eitel. Sup. Roy. 8vo. Pp. xi+589. * (Berlin: Gebriider 
Borntraeger, 1923.) 21s. 6d.* 

Falconer, J. D., and Raeburn, C. The Northern 
Tin-fields of Bauchi Province. With Notes by A. D. N. 
Bain and W. Russ. (Geological Survey of Nigeria: 
Bulletin No. 4.) Post 4to. Pp. 67+10 plates +2 maps. 
(London: The Crown Agents for the Colonies, 1923.) 
Tos. net.* 

Geological Literature (List of Authors and Titles) 
added to the Geological Society’s Library during the Year 
ended December 31st, 1922. Compiled by the Librarian. 
Demy 8vo. Pp. iv+136. (London: Geological Society, 
1923.) 5s.* 

Geological Survey, Memoirs of the. Special Reports 
on the Mineral Resources of Great Britain. Roy. 8vo. 
Vol. 25: Lead and Zinc Ores of Northumberland and 
Alston Moor. By S. Smith; with Contributions by 
R. G. Carruthers. . iv+110+15 plates. 3s. 6d. net. 
Vol. 26: Lead and Zinc Ores of Durham, Yorkshire, and 
Derbyshire ; with Notes on the Isle of Man. By R. G. 
Carruthers and Sir A. Strahan. Pp. iv+114+2 plates. 
3s. net. (Southampton: Ordnance Survey ffice ; 
London: E. Stanford, Ltd., 1923.) * 

Halse, E. Mercury Ores. (Imperial Institute : Mono- 
graphs on Mineral Resources with special reference to 
the British Empire.) Demy 8vo. Pp. ix+1or. (London: 
J. Murray, 1923.) 5s. net.* 

Hay, O. P. The Pleistocene of North America and 
its Vertebrated Animals from the States East of the 
Mississippi River and from the Canadian Provinces East 
of Longitude 95°. (Publication No. 322.) Sup. Roy. 
8vo. Pp. viiti+499. (Washington : Carnegie Institution, 
1923.) 3.50 dollars.* 

Heritsch, F. Die Grundlagen der al inen Tektonik. 


Roy. 8vo. an v+259. (Berlin: Gebriider Borntraeger, 
1923.) 9s. 6d.* 

Holmes, A. Petrographic Methods and Calculations. 
Demy 8vo. Part 1: 


Specific Separation and 
Determination of Minerals, Detrital iments. .xv+ 
230. (London: T. Murby and Co., 1923.) 15s. 6d. net.* 

Kober, L. Bau und Entstehung der Alpen. Sup. 
Roy. 8vo. Pp. iv+283+8 Tafeln. (Berlin: Gebriider 
Borntraeger, 1923.) 12s.* 

Mansfield, G. R. Potash in the Greensands of New 
Jersey. (United States Geological Survey: Bulletin 
727.) Med. 8vo. . viii+146+10 plates. (Washing- 
ton : Government Printing Office, 1922.) 50 cents.* 

Martin, H. L’Homme fossile de La Quina. (Archives 
de Morphologie générale et expérimentale. Fasc. 15: 
Anatomie.) Roy. 8vo. Pp. 260. (Paris: G. Doin, 
1923.) 25 francs.* 

Ministry of Agriculture and Fisheries: Fisheries 
Department. The Marine Deposits of the Southern North 
Sea. By J. O. Borley. (Fishery Investigations. Series 
2: Sea Fisheries. Vol. 4, No.6.) Fceap. folio. Pp. 73 + 
7 plates+14 charts. (London: H.M. Stationery Office, 


1923.) 15s. net.* 
Niggli, P. Gesteins- und Mineralprovinzen. Sup. 
Roy. 8vo. Band 1: Einfiihrung; Zielsetzung; Chemis- 


mus der Eruptivgesteine, insbesondere der a 
Von P. Niggli und P. J. Beger. Pp. xvi+602. (Berlin: 
Gebriider Borntraeger, 1923.) 28s. 8d.* 

Paige, S. yo Deposits of the Tyrone District, 
New Mexico. (United States Geological Survey: Pro- 
fessional Paper 122.) Med. 4to. Pp. iv+53+10 plates. 
(Washington : Government Printing Office, 1922.) 25 
cents. 


Geography : Travel 


Anderson, Capt. A. Windjammer Yarns: Some 
Incidents in the Life of a South African man aboard 
the Wooden Ships and Steam Tramps of Fifty Years Ago. 


Med. 8vo. Pp. 256. (London: H. F. and G. Witherby, 
1923.) 12s. 6d. net. 
Avers, H. G. Precise Levelling in Texas. (U.S. 


Coast and Geodetic Survey: Serial No. 177, Special 
Publication No. 77.) Med. 8vo. Pp. iv+181. (Wash- 
ington : Government Printing Office, 1922.) 15 cents.* 

owie, W. Study of Time Errors in Precise Longitude 
Determinations by the U.S. Coast and Geodetic Survey. 
(U.S. Coast and Geodetic Survey: Serial No. 220, Special 
Publication No. 92.) Med. 8vo. Pp. ii+9. (Washing- 
ton : Government Printing Office, 1923.) 5 cents.* 

Butterworth, A. The Southlands of Siva: Some 
Reminiscences of Life in Southern India. Med, 8vo. Pp. 
x+258. (London: J. Lane, Ltd., 1923.) ros. 6d. net. 

Cornish, V. The Great Capitals: an Historical 
Geography. Demy 8vo. Pp. xii+296. (London: Methuen 
and Co., Ltd., 1923.) 12s. 6d. net.* 

Department of the Interior: United States Geo- 
logical Survey. Water-Supply Paper 479:: Surface 
Water Supply of the United States, 1918. Med. 8vo. 
Part 9: Colorado River Basin. Pp. v+189+2 plates. 
(Washington: Government Printing Office, 1922.) 15 
cents.* 

Fairgrieve, J., and Young, E. The Human Geo- 
graphies: Secondary Series. Book 1: British Isles. 
Third edition. Cr. 8vo. Pp. 350. (London: G. Philip 
and Son, Ltd., 1923.) 2s. 9d. net. A 

Freeman, L. R. Down the Yellowstone. Med. 8vo. 
Pp. 282. (London: W. Heinemann, Ltd., 1923.) 21s. net. 

Garner, C. L. Precise Triangulation in Texas, Rio 
Grande Arc. (U.S. Coast and Geodetic Survey: Serial 
No. 178, Special Publication No. 78.) Med. 8vo. Pp. 
iv+118. (Washington: Government Printing Office, 
1922.) 15 cents.* 

Granquist, G. Regelbundna iakttagelser av havets 
temperatur och salthalt under aren 1919-1920. (Havs- 
forskningsinstitutets Skrift No. 16.) Roy. 8vo.. Pp. 63. 
(Helsingfors : Statsradets Tryckeri, 1922.) 5 F. marks.* 

Guilloteaux, E. Les joyeux compagnons des Iles du 
Soleil aux rives magiques de I’Insulinde. 8vo. Pp. 
iv+214+27 planches. (Paris: Perrin et Cie, 1923.) 

Hettner. Europa. Grundziigeder Landerkunde,I. 2um- 
gearbeitete Auflage. (Berlin: B.G. Teubner, 1923.) 4s. 54. 

Hodgson, C. V. Utah-Washington Arc of Precise 
Triangulation. (U.S. Coast and Geodetic Survey :: Serial 
No. 165, Special Publication No. 74.) Med. 8vo. Pp. 76. 
(Washington: Government Printing Office, 1921.) 15 cents.* 

Lambert, W. D. An Investigation of the Latitude 
of Ukiah, Calif., and of the Motion of the Pole. (U.S. 
Coast and Geodetic Survey: Serial No. 183, Special 
Publication No. 80.) Med. 8vo. Pp. ii+109. (Wash- 
ington : Government Printing Office, 1922.) 15 cents.* 

Mager, H. Les Sourciers et leurs procédés: les 
baguettes, les pendules, les appareils automaticues ‘et 
autres procédés. 2¢ édition exposant les progrés con- 
sidérables réalisés de 1913 4 1922 dans I’art de rechercher, 
de découvrir, d’étudier les eaux souterraines. Demy 8vo. 
Pp. xvi+331. (Paris: Libr. Dunod, 1923.) 

Marsh, L., Edited by. e Americas. (Rambler 
Travel Books.) Cr. 8vo. . 80. (London and Glasgow : 
Blackie and Son, Ltd., 1923.) 1s. 6d. net. 

Mitchell, H. C., and Eickelberg, E. W. California- 
Oregon Arc of Precise Triangulation. (U.S. Coast and 
Geodetic Survey: Serial No. 194, Special Publication 
No. 84.) Med. 8vo. Pp. ii+53. (Washington : Govern- 
ment Printing Office, 1922.) 10 cents.* 

Mourhess, C. A., and Bilby, J. S. Precise Traverse 
and Triangulation in Indiana. (U.S. Coast and Geodetic 
Survey: Serial No. 182, Special Publication No. 79.) 
Med. 8vo. Pp. iv+8 9. (Washington: Government 
Printing Office, 1922.) 20 cents.* 

Mourhess, C. A., and Sutcliffe, W. D. Precise 
Traverse, Racine, Wis., to Vandalia, Ill. (U.S. Coast and 
Geodetic Survey: Serial No. 204, Special Publication 
No. 86.) Med.8vo. Pp.iv+81. (Washington: Govern- 
ment Printing Office, 1922.) 15 cents.* 
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Muir, T..S. Europe: a Descriptive Regional Survey. 
Cr. 8vo. Pp. 304. (London and Edinburgh :. W. and R. 
Chambers, Ltd., 1923.) 2s. 6d. 

Muirhead, F., and Monmarché, M., Edited by. 
Paris and its Environs. (The Blue Guides.) Second 
(revised) impression. Fcap. 8vo. Pp. Ixiv +417 +53 +60 
maps and plans. (London: Macmillan and Co., Ltd. ; 
Paris : Hachette et Cie, 1923.) 14s. net. 

O’Brien, F. Atolls of the Sun. Med. 8vo. Pp. xiv 
+508. (London: Hodder and Stoughton, Ltd., 1923.) 
20s. net. 

Piers, Sir C. P. Sport and Life in British Columbia. 
Demy 8vo. Pp. 159. (London: Heath Cranton, Ltd., 
1923.) 7s. 6d. net 

Ratti, Abate Achille. Climbs on Alpine Peaks. Trans- 
lated by J. E.C. Eaton. Med. 8vo. Pp. 136. (London: 
T. Fisher Unwin, Ltd., 1923.) 8s. 6d. net. 

Renquist, H. Dagliga vattenstandsiakttagelser 1913- 
1920 vid Finlands kuster. (Havsforskningsinstitutets 
Skrift No. 15.) Roy. 8vo. Pp. 82. (Helsingfors: 
Statsradets Tryckeri, 1922.) 6 F. marks.* 

Sutherland, O. P. Triangulation in Massachusetts. 
(U.S. Coast and Geodetic Survey: Serial No. 169, 
Special Publication No. 76.) Med. 8vo. Pp. iv +283. 
(Washington: Government Printing Office, 1922.) 30 
cents.* 

White, Sir H. T. Burma. Demy 8vo. Pp. x+226. 
(Cambridge: At the University Press, 1923.) 8s. 6d. net. 

Wiel, A. The Story of Bologna. (Medieval Town 
Series.) Feap. 8vo. Pp. xiv+276. (London: J. M. 
Dent and Sons, Ltd., 1923.) 5s. 6d. net. 

Witting, R. Fjardarna kring Helsingfors med hansyn 
till vattenomsattningen och féroreningen. (Havsforsk- 
ningsinstitutets Skrift No. 11.) Roy. 8vo. Pp. 115. 
(Helsingfors : Statsradets Tryckeri, 1922.) 10 F. marks.* 

Witting, R. Havsforskningsinstitutets varksamhet 
(Havsforskningsinstitutets Skrift No. 14.) 


under ar 1921. 
(Helsingfors : Statsradets Tryckeri, 


Roy. 8vo. Pp. 27. 
1922.) 2 F. marks.* 


General Biology: Natural History 


Brown, H. Sex Problems and their Solution. Cr. 
8vo. i 245. (London: Mills and Boon, Ltd., 1923.) 
5s. net. 

Butler, E. A. A Biology of the British Hemiptera- 
Heteroptera. Sup. Roy. 8vo. Pp. viii +682 +7 plates. 
(London: H. F. and G. Witherby, 1923.) 63s. net.* 

Chapin, H. D. Heredity and Child Culture. Cr. 
8vo. Pp. viii+192. (London: G. Routledge and Sons, 
Ltd., 1923.) 6s. net.* 

Chisholm, A. H. Mateship with Birds. Cr. 8vo. 
Pp. 196. (Auckland, Melbourne and London: Whit- 
combe and Tombs, Ltd., 1923.) 7s. 6d. net. 

Daglish, E. F. Our Butterflies and Moths, and How 
to Know Them. Gl.8vo. Pp.126. (London: Thornton 
Butterworth, Ltd., 1923.) 6s. net. 

Dendy, A. Outlines of Evolutionary Biology. With 
Glossary of Technical Terms. Third edition, revised and 
enlarged. Demy 8vo. Pp. xliii+481. (London: Con- 
stable and Co., Ltd., 1923.) 16s. net.* 

Dewar, D., Described by. The Common Birds of 
India. Sup. Roy. 8vo. Vol. 1: The Sportsman’s Birds, 
Wild Fowl, Game Birds and Pigeons. Part 1. . viii 
+44. (Calcutta and Simla: Thacker, Spink and Co., 
1923.) 2.8 rupees.* 

Eugenics. Scientific Papers of the Second Inter- 
national Congress of Eugenics, held at American Museum 
of Natural History, New York, September 22-28, 1921. 
Med. 8vo. Vol. 1: Eugenics, Genetics and the Family. 
x +439+26 plates. Vol. 2: Eugenics in Race and 
State. Pp. ix+472+21 plates. (Baltimore,'Md.: Wil- 
liams and Wilkins Co., 1923.) 6 dollars each vol.; 11 
dollars the two vols.* 

Granquist, G., och Jurwa, R. Talassologiska ex- 
peditioner i haven kring Finland under ar 1921. (Havs- 
forskningsinstitutets Skrift No. 12.) Roy. 8vo. Pp. 20. 
(Helsingfors : Statsradets Tryckeri, hong 3 2 F. marks.* 

Hoffmann, B. Fiihrer durch unsere Vogelwelt. Teil 
II: Vom Bau und Leben der Végel. Gl. 8vo. Pp. 148. 
(Leipzig und Berlin: B. G. Teubner, 1923.) 


Joubin, L., et Robin, A. Histoire naturelle illustrée : 
Les Animaux. Les Invertébrés, par L. Joubin; Les 
Vertébrés, par A. Robin. Sup. Roy. 4to. Pp. 340+29 
planches. (Paris: Libr. Larousse, 1923.) 55 francs.* 

MacGill, Elsie I. The Life-History of A piidius avene 
(Hal.), a Braconid parasitic on the Nettle Aphis (Macro- 
siphum urtice). (Proceedings of the Royal Society of 
Edinburgh, Session 1922-1923, Vol. 43, Part 1, No. 4.) 
Pp. 51-71. (Edinburgh: R. Grant and Son; London: 
Williams and Norgate, 1923.) 1s. 6d.* 

Mitchell, P. Chalmers, Edited by. The Pageant of 
Nature: British Wild Life and its Wonders. Roy. 8vo. 
Part 4. Pp. 217-288. Part 5. Pp. 289-360. (London: 
Cassell and Co., Ltd., 1923.) 1s. 3d. net each part.* 

Monsarrat, K. W. Health and the Human Spirit: 
a Biological Study. Gl. 8vo. Pp. 132. (London: J. 
Murray, 1923.) 5s. net.* 

Morgan, T.-H., Sturtevant, A.-H., Muller, H.-J., 
et Bridges, C.-B. Le mécanisme de l’hérédité mendé- 
lienne. Traduit de l’anglais par M. Herlant. 8vo. 
xvii+391. (Bruxelles: M. Lamertin, 1923.) 25 francs. 

Pratje, A. . Das Leuchten der Organismen: eine Uber- 
sicht iiber die neuere Literatur. (Miinchen: J. F. Berg- 
mann, 1923.) Grundzahl: 3 marks. 

Reid, C. Our Birds. 18mo. (London: T.N. Foulis, 
1923.) 2s. 6d. net. 

Renquist, H. Talassologiska varexpeditionen 1922. 
(Havsforskningsinstitutets Skrift No. 21.) Roy. 8vo. 
Pp. 18. (Helsingfors: Statradets Tryckeri, 1922.) 
3 F. marks.* 

Taylor, Ltd., E. H., Written by the Expert Staff of. 
Bees for Beginners. Cr. 8vo. Pp. vii+129. (Welwyn: 
E. H. Taylor, Ltd., 1923.) 2s. 6d. net.* 

Wasmann, E. Modern Biology and the Theory of 
Evolution. Second impression. 8vo. (London: G. Rout- 
ledge and Sons, Ltd., 1023.) 21s. net. 

Wood, Rev. J. G. The Illustrated Natural History. 
New edition. Roy. 8vo. Pp. 795. (London: G. Rout- 
ledge and Sons, Ltd., 1923.) 2Is. net. 


Botany: Horticulture: Forestry 


Bernhard-Smith, A. Poisonous Plants of all Coun- 
tries. Second edition. Cr. 8vo. Pp. xii+112. (London: 
Bailliére, Tindall and Cox, 1923.) 6s. net.* 

Bower, F. O. The Ferns (Filicales) treated Com- 
paratively with a View to their Natural Classification. 
Sup. Roy. 8vo. Vol. 1: Analytical Examination of the 
Criteria of Comparison. Pp. x+359. (Cambridge: At 
the University Press, 1923.) 30s. net.* 

Bower, F.O. The Relation of Size to the Elaboration 
of Form and Structure of the Vascular Tracts in Primitive 
Plants. (Proceedings of the Royal Society of Edinburgh, 
Session 1922-1923, Vol. 43, Part 1, No. 7.) Sup. Roy. 
8vo. Pp. 117-126. (Edinburgh: R. Grant and Son; 
London : Williams and Norgate, 1923.) 1Is.* 

Church, A. H. Introduction to the Plant-life of 
the Oxford District. 1: General Review. (Botanical 
Memoirs, No. 13.) Roy. 8vo. Pp. 103+15 plates. 
(New York: Oxford University Press, American Branch ; 


London: Oxford University Press, 1922.) 1.20 
dollars.* 
Costantin, J., et Faideau, F. Histoire naturelle 


illustrée: Les Plantes. Sup. Roy. 4to. Pp. 316+26 
planches. (Paris: Libr. Larousse, 1922.) 50 francs.* 

Dobbie, H. B. New Zealand Ferns. Demy 8vo. 
Pp. 394. (Auckland, Melbourne and London: Whit- 
combe and Tombs, Ltd., 1921.) 35s.* 

Goebel, K. Organographie der Pflanzen, insbeson- 
dere der Archegoniaten und Samenpflanzen. Zweite, 
umgearbeitete Auflage. Dritter Teil: Spezielle Organo- 
graphie der Samenpflanzen. Zweites Heft: Die Bliiten- 
bildung der Samenpflanzen. (Jena: G. Fischer, 1923.) 
Grundzahl : 5 marks. 

Harvey-Gibson, R. J. British Plant Names and 
their Derivatives. Gl. 8vo. Pp. v+50. (London: A. and 
C. Black, Ltd., 1923.) 2s. 6d. net.* 

Jameson, H. G. Trees and Flowers of England and 
Wales. Cr. 8vo. Pp.148. (London: Simpkin, Marshall 


and Co., Ltd., 1923.) 3s. 6d. net. 
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Kirkwood, Esther J. G. Plant and Flower Forms: 
Studies of Typical Forms of Plants and Plant Organs. 
Cr. 4to. Pp. xvi+80. (London: Sidgwick and Jackson, 
Ltda 1923.) 7s. 6d. net.* 

Koo rders, S. H. Exkursionsflora von tae um- 
fassend die Bliitenpflanzen. Vierter Ban Atlas. 
Abteilung 3: F ie 22-49. Herausgegeben von A. 
' Koorders-Schumacher. (Jena: G. Fischer, 1923.) Grund- 


zahl: 7 marks. 
Lindsay, Archdeacon. Plant Names. (Nature 
Lover’s Series.) Cr. 8vo. Pp. vii+93. (London: The 


Sheldon Press; New York and Toronto: The Macmillan 
Co., 1923.) 2s. 6d. net.* 

MacWatt, J. The Primulas of Europe. Ex. Cr. 8vo. 
Pp. xvi+208. (London: “ Country- Life,” Ltd., 1923.) 
12s. 6d. net. 

Maiden, J. H. A Critical Revision of the Genus 
Eucalyptus. Roy. 4to. Vol. 6, Part 8 (Part 58 of the 
Complete Work). Pp. iv+419- 494 +plates 236-239. 
(Sydney: J. Spence, 1923.) 3s. 6d.* 

artin,L. L’Atmolyse et ses applications. 8vo. Pp. 
110. (Lyon: A. Rey, 1923.) 

Martineau, Alice. The Herbaceous Garden. Fourth 
revised and enlarged impression. Med. 8vo. Pp. xv +305. 
(London: Williams and Norgate, 1923.) 12s. 6d. net. 

Palladin, V. I. Plant Physiology. Authorized 
English edition, based on the German Translation of the 
Sixth Russian edition and on the Seventh Russian edition 
(1914). Edited by B. E. Livingston. Second American 
edition ; with a Biographic Note and Chapter Summaries 
by the Editor. Med. 8vo. Pp. xxxiii + 360. (Philadelphia: 
P. Blakiston’s Son and Co., 1923.) 4 dollars net.* 

Rosenthaler, L. Grundziige der chemischen Pflanzen- 
untersuchung. Zweite neubearbeitete Auflage. 8vo. 
iv+115. (Berlin: J. Springer, 1923.) Grundzahl: 
marks. 

Spoehr, H. A., and McGee, J. M. Studies in Plant 
Respiration and Photosynthesis. (Publication No. 325.) 
Sup. Roy. 8vo. Pp. iv+98. (Washington: Carnegie 
Institution, 1923.) 1.50 dollars.* 

Weatherwax, P. The Story of the Maize Plant. 
(University of Chicago Science Series.) Cr. 8vo. Pp. 
xv+247. (Chicago: University of Chicago Press; 
joel Cambridge University Press, 1923.) 1.75 

ollars. 


Zoology 


Abderhalden, E., Herausgegeben von. Handbuch 
der biologischen Arbeitsmethoden. Sup. Roy. 8vo. 
Lieferung 94. Abt. 9: Methoden zur Erforschung der 
Leistung der tierischen Organismus. Teil 1, Heft 3: 
Methoden der zoologischen Forschung. Pp. 439-584. 
(Berlin und Wien: Urban und Schwarzenberg, 1923.) 
6.3 Schw. francs.* 

Verne, J. Essai histochimique sur les ligaments tégu- 
mentaires des crustacés décapodes. (Archives de Morpho- 
logie générale et expérimentale. Fasc. 16: —) 
a. Svo. Pp. viii+170. (Paris: G. Doin, 1923.) 

cs. 


Agriculture 

Carrier,L. The Beginnings of Agriculture in America. 
Med. 8vo. Pp. xvii + 323. (London : McGraw-Hill Pub- 
lishing Co., Ltd., 1923.) 15s.* 

Dowson, V. H. W. Dates and Date Cultivation of 
the ‘Iraq. Cr. 4to. Part 3: The Varieties of Date 
Palms of the Shatt Al ’Arab. ania) Directorate, 


Ministry of Interior, ‘Iraq o-* Memoir 3. 
Pp. v+97. (Cambridge : Sons, 
1923.) 10s. net.* 


»R.R. Popular Poultry Pointers: a Book of 

Popular Up-to-date Recommendations that have proved 

Successful on many Farms. Cr. 8vo. "oe — + A 

poee (New York: The Macmillan 

millan and Co., Ltd., 1923.) 10s. 6d. net.* 

Petherbridge, F. R. Fungoid and Insect Pests of 

the Farm. (Cambridge Farm Institute Series.) Second 

edition. Ex.Cr.8vo. Pp. bie hy (Cambridge: At the 
University Press, 1923.) 6s. net.* 


Sudhoff, K., Herausgegeben von. Klassiker der 
Medizin. Band 30: Louis Pasteur. Die Hiihnercholera, 
Ubersetzt und 


ihr Erreger, ihr Schutzimpfstoff (188). Uber 
(Leipzig: J. A. 


eingeleitet von G. Sticker. Pp. 75. 
Barth, 1923.) Grundzahl: 3 marks. 

Wallace, R., assisted by Watson, J. A. Scott. Farm 
Live Stock of Great Britain. Fifth edition, revised and 
enlarged. Med. 8vo. Pp. xx +868. (Edinburgh : Oliver 
and Boyd ; London: Gurney and Jackson, 1923.) 30s. net. 


Anatomy : Physiology 


Bayliss, Sir W.M. Interfacial Forces and Phenomena 
in Physiology: being the Herter Lectures in New York 
in March 1922. Cr. 8vo. Pp. ix+196. (London: 
Methuen and Co., Ltd., 1923.) 7s. 6d. net.* 

Boer, S. de. Die eh ae und Pharmakologie des 
Flimmerns. (Berlin: J. F. Bergmann, 1923.) Grund- 
zahl: 4 marks. 

Bundy, Elizabeth R. Text Book of Anatomy and 
Physiology. Fifth edition, revised and enlarged by M. 
Tracy and G. Watson. 8vo. Pp. 442. (London: y. and 
A. Churchill, 1923.) 11s. 6d. net. 

Embryology, Contributions to. Vol. 14, Nos. 65-71. 
(Publication No. 277.) 4to. iii +162 +15 
(Washington : Carnegie institution, 1922.) 3.50 


Friedemann, M. Anatomie fiir Schwestern. Achte 
Auflage. (Jena: G. Fischer, 1923.) Grundzahl: 3 marks. 

Harrow, B. What to Eat in Health and Disease. 
Cr. 8vo. Pp. ix +203 8 plates. (New York: E. P. 
Dutton and Co.; London: G. Routledge and Sons, Ltd., 
1923.) 8s. 6d. net.* 


Medical Research Council. The Kata-Thermometer 
in Studies of Body Heat and Efficiency. Roy. 8vo. Pp. 
196. (London: H.M. Stationery Office, 1923.) 5s. net.* 

Tandler, J. ge Anatomie dringlicher 
Operationen. Zweite, ver' rte Auflage. (Berlin: J. 
Springer, 1923.) Grundzahl: ro marks. 


Anthropology: Ethnology 


Dixon, R. B. The Racial History of Man. Med. 8vo. 
Pp. xvi+583+44 plates. (New York and London: 
C. Scribner’s Sons, 1923.) 25s. net.* 

London County Council: The Horniman Museum 
and Library, Forest Hill, S.E. From Stone to Steel: a 
Handbook to the Cases illustrating the Ages of Stone, 
Bronze and Iron. Second edition. Gl. 8vo. Pp. 81. 
(London : P. S. King and Son, Ltd., 1923.) 6d.* 

Roscoe, J. The Bakitara or Banyoro : the First Part 
of the Report of the Mackie Ethnological Expedition to 
Central Africa. Demy 8vo. . XV1+370+42 plates. 
(Cambridge : At the University , 1923.) 25s. net.* 


Philosophy: Psychology 


Baudouin, C. The Power Within Us. Translated 
from the French by E. and C. Paul. Cr. 8vo. Pp. 137. 
(London: G. Allen and Unwin, Ltd., 1923.) 3s. 6d. net.* 

Beckwith, C. A. The Idea of God: Historical, 
Critical, Constructive. Ex. Cr. 8vo. Pp. xiii +343. 
——: Macmillan and Co., Ltd., 1923.) tos. 6d. net. 

Brigham, C. C. A Study of American Intelligence. 
Demy 8vo. Pp. xxv+210. (Princeton: Princeton Uni- 
versity Press; London: Oxford University Press, 1923.) 
16s. net.* 

Corps, Lt.-Cl. Les Théories de la relativité dépassent 
les données de l’expérience. 4to. Pp. 43. (Paris: 
Gauthier-Villars et Cie, 1923.) 3.50 francs. 

Cunynghame, Sir H.H. Short Talks upon Philosophy. 
Demy 8vo. Pp. viii+246. (London: Constable and 
Co., Ltd., 1923.) 8s. 6d. net. 

Herring, J. P. Herring Revision of the Binet-Simon 
Tests. Examination Manual: Form A. Med. 8vo. Pp. 
50. (London, Calcutta and Sydney : G. G. Harrap and 

., Ltd., 1923.) 5s. net.* 
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Hoop, J.H.vander. Character and the Unconscious : 
a Critical Exposition of the Psychology of Freud and of 
Jung. Authorized Translation by Elizabeth Trevelyan. 
(International Library of Psychology, Philosophy and 
Scientific Method.) Demy 8vo. Pp. viii+223. (Lon- 
don: Kegan Paul and Co., Ltd.; New York: Harcourt, 
Brace and Co., Inc., 1923.) ros. 6d, net.* 

Jung, E. principe constitutif de la nature 
organique. (Bibliothéque de Philosophie contemporaine.) 
Demy 8vo. Pp. 694. (Paris: F. Alcan, 1923:) 30 
francs net.* 

Kauffmann, M. Suggestion und Hypnose. Zweite, 
vollstandig umgearbeitete Auflage. (Berlin: J. Springer, 
1923.) Grundzahl: 3.6 marks. ; 

Leighton, J. A. The Field of Philosophy: an Intro- 
duction to the Study of Philosophy. Definitive edition. 
Demy 8vo. Pp. x+584. (London: D. Appleton and 
Co., 1923.) 12s. 6d. net. 

Lutz, K. Tierpsychologie. Gl. 8vo. Pp.120. (Leipzig 
und Berlin: B. G. Teubner, 1923.) 

Medical Research Council. Reports of the In- 
dustrial Fatigue Research Board, No. 23: Variations in 
Efficiency in Cotton Weaving. (Textile Series No. 7.) 
By S. Wyatt. Roy. 8vo. Pp. vi+60. (London: H.M. 
Stationery Office, 1923.) 3s. net.* 

Moll, A. The Sexual Life of the Child, Translated 
from the German by E. Paul. Second impression. Demy 
8vo. Pp. 348. (London: G. Allen and Unwin, Ltd., 
1923.) 12s. 6d. net. 

Pell, C. E. Proof of the Existence of God; or, How 
Science has provided the Final J«:»' cation of Religion. Cr. 
8vo. Pp. 190. (London: C. uer, 1923.) 7s. 6d. net. 

People’s League of Health Lectures. The Mind and 


what We ought to Know about it. (Oxford Medical- 


Publications.) Cr. 8vo. Pp. 252. (London: Henry 
Frowde and Hodder and Stoughton, 1923.) 6s. net. 

Petzoldt, J. Die Stellung der Relativitatstheorie in 
der geistigen Entwicklung der Menschheit. Zweite, verbes- 
serte und vermehrte Auflage. Demy 8vo. Pp. vii+98. 
(Leipzig: J. A. Barth, 1923.) Grundzahl: 2.7 marks.* 

Pratt, J. B. Matter and Spirit: a Study of Mind 
and Body in their Relation to the Spiritual Life. Cr. 
8vo. Pp. ix+232. (London: G. Allen and Unwin, Ltd., 
1923.) 7s. 6d. net. 

Stern, W. Person und Sache: System des kritischen 
Personalismus. Band I: Ableitung und Grundlehre des 
kritischen Personalismus. 2 unverdnderte Auflage. Pp. 
xiv +434. Grundzahl: 13 marks. Band II: Die 
menschliche Persénlichkeit. 3 unveranderte Auflage. 
Pp. xvi+272. Grundzahl: 8 marks. (Leipzig: J. A. 
Barth, 1923.) 

Villey, J. Les divers aspects de la théorie de la 
relativité. Roy. 8vo. Pp. xi+95. (Paris: Gauthier- 
Villars et Cie, 1923.) 7.50 francs.* 

Widgery, A. G. Outlines of a Philosophy of Life. 
Ex. Cr. 8vo. Pp. xxiv+318. (London: Williams and 
Norgate, 1923.) 7s. 6d. net. 


Bacteriology: Hygiene 

Chandler, A. C. Animal Parasites and Human 
Disease. Second edition, revised. Med. 8vo. . xiii + 
572. (New York: J. Wiley and Sons, Inc. ; mdon : 
Chapman and Hall, Ltd., 1922.) 22s. net.* 

Ham, B. B. A Handbook of Sanitary Law: for the 
Use of Candidates for Public Health Qualifications. Ninth 
edition, edited by H. R. Kenwood. Fcap. 8vo. Pp. xxviii + 
244. (London: H. K. Lewis and Co., Ltd., 1923.) 5s. net. 

Klimmer,M. Technik und Methodik der Bakteriologie 
und Serologie. Pp. 520. (Berlin: J. Springer, 1923.) 
Grundzahl : 14 marks. 

Pearson, A., and Mouchet, R. Practical Hygiene of 
Native Compounds in Tropical Africa. 4to. Pp. 188. 
(London : Bailliére, Tindall and Cox, 1923.) 22s. 6d. net. 

Ventilation : Report of the New York State Com- 
mission on Ventilation, appointed by the Governor of 
the State of New York at the Request of the New York 
Association for Improving the Condition of the Poor, 
and supported by the Milbank Memorial Fund established 
and endowed by Mrs. Elizabeth Milbank Anderson. 
Sup. Roy. 8vo. Pp. xxvii+620. (New York: E. P. 
Dutton and Co., 1923.) 15 dollars.* 


Medicine: Surgery 


Amrein, O. Lungentuberkulose. Zweite, umgear- 
beitete und erweiterte Auflage der “ Klinik der Lungen- 
tuberkulose.” (Berlin: J. Springer, 1923.) Grundzahl;: 
6 marks. 


Bing, R. Gehirn und Auge. Kurzgefasste Darstel- - 


lung der physiopathologischen Zusammenhange zwischen 
beiden Organen sowie der Augensymptome bei Gehirn- 
krankheiten. Zweite, vermehrte und neubearbeitete 
Auflage. (Berlin: J. F. Bergmann, 1923.) Grundzahl: 
5 marks. 

Breitensteins Repetitorien. Nr. 4: Arzneiverord- 
nungslehre. 4 Auflage. Pp. 243. (Leipzig: J. A. Barth, 
1923.) Grundzahl: 3 marks. 

Byam, W., and Archibald, R. G., Edited by. The 
Practice of Medicine in the Tropics. (Oxford Medical 
Publications.) Roy. 8vo. Vol. 3. Pp. 960. (London: 
H. Frowde and Hodder and Stoughton, 1923.) 84s. net. 

Castaigne, J., Brulé, Garban, Fiessinger, N., et 
Faroy. Traité de pathologie médicale et de thérapeutique 
appliquée. Vol. XII: Foie et pancréas. 2¢ édition. 
Pp. 522. (Paris: A. Maloine et fils, 1923.) 22 francs. 

Coakley, C. G. A Manual of Diseases of the Nose 
and Throat. Sixth edition, revised. 8vo. Pp. 664. 
(London: J. and A. Churchill, 1923.) 18s. net. 

Fischer, G. Local Anesthesia in Dentistry, with 
special reference to Infiltration and Conduction: a Guide 
for Dentists, Oral Surgeons and Students. Third 
American edition, revised by R. H. Riethmuller. Roy. 
8vo Pp. 264. (London: H. Kimpton, 1923.) 21s. net. 

Fraser, A. R. A Monograph on Gonorrheea. Roy. 
8vo. Pp. 524+49 plates. (London: H. Kimpton, 1923.) 
18s. net. 

Gant, S.G. Diseases of the Rectum, Anus and Colon. 
3 vols. 8vo. Pp. 1616. (Philadelphia and London: 
W. B. Saunders Co., Ltd., 1923.) 126s. net. 

Gordon, A. K. Hzmatology in General Practice. 
Gl. 8vo. Pp. 107. (London: Baillié¢re, Tindall and Cox, 
1923.) 5s. net. 

Greene, C. L. Medical Diagnosis. Fifth edition. 
8vo. Pp. 1400. (London: W. Heinemann (Medical 
Books), Ltd., 1923.) 63s. net. 

Hess, J. H. Premature and Congenitally Diseased 
Infants. Roy. 8vo. Pp. 397. (London: J. and A. 
Churchill, 1923.) 18s. net. 

History of the Great War: based on Official Docu- 
ments. Medical Services: Diseases of the War. Vol. 2: 
Including the Medical Aspects of Aviation and Gas 
Warfare, and Gas Poisoning in Tanks and Mines. Edited 
by Maj.-Gen. Sir W. G. Macpherson, Maj.-Gen. Sir W. P. 
Herringham, Col. T. R. Elliott, and Lt.-Col. A. Balfour. 
Demy 8vo. Pp. viii+621+7 plates+6 maps. (London: 
H. M. Stationery Office, 1923.) 25s. net.* 

Jamieson, J. D. H. Aids to Operative Dentistry. 
Feap. 8vo. Pp. 174. (London: Bailliére, Tindall and 
Cox, 1923.) 3s. 6d. net. 

Jaschke, R. T. von, und Pankow, O. Lehrbuch der 
Geburtshilfe. Zweite und dritte Auflage. (Zugleich 10 
und 1x Auflage des Rungeschen Lehrbuches der Geburts- 
hilfe.) (Berlin: J. Springer, 1923.) Grundzahl: 32 
marks. 

Jaschke, R. T. von, und Pankow, O. Lehrbuch der 
Gynakologie. Dritte und vierte Auflage. (Zugleich 7 
und 8 Auflage des Rungeschen Lehrbuches der Gynadko- 
logie.) (Berlin: J. Springer, 1923.) Grundzahl: 24 marks. 

Jones, Sir R., and Lovett, R.W. Orthopedic Surgery. 
4to. Pp. xv+699. (New York: W. Wood and Co. ; 
London: H. Frowde and Hodder and Stoughton, 1923). 
42s. net. 

Lejars, F. Urgent Surgery. Translated from the 
eighth French edition by W. S. Dickie and E. Ward. 
Third English edition. Sup. Roy. 8vo. Pp. 824+20 
plates. (Bristol: J. Wright and Sons, Ltd. ;. London: 
Simpkin, Marshall and Co., Ltd., 1923.) 63s. net. 

Libby, W. The History of Medicine in its Salient 
Features. Demy 8vo. Pp. xi+427. (London: Constable 
and Co., Ltd., 1923.) 15s. net. 

Mackenzie, Sir J. Les Symptémes et leur interpréta- 
tion. 2¢ édition francaise, traduite par le Dr Guilleaume. 
8vo. Pp. 326. (Paris: F. Alcan, 1923.) 15 francs. 
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Meyer-Riiegg, H. Kurzes Lehrbuch der Frauen- 
krankheiten: fiir Arzte und Studierende. Fiinfte, ver- 
mehrte und verbesserte Auflage. (Berlin: J. Springer, 
1923.) Grundzahl: 9 marks. 

oodie,R.L. The Antiquity of Disease. (Universi 
of Chicago Science Series } Cr. 8vo. Pp. xiv+148. 
(Chicago: University of Chicago Press; London: Cam- 
bridge University Press, 1923.) 1.50 dollars.* 

Passow, A., und Claus, H. Anleitung zu den Opera- 
tionen am Gehérorgan, an den Tonsillen und in der Nase. 
2 umgearbeitete Auflage. Pp. iv+146. (Leipzig: J. A. 
Barth, 1923.) Grundzahl: to marks. 

Peterson, F., Haines, W. S., and Webster, R. W., 
Edited by. Legal Medicine and Toxicology. New 
(second) edition. 2 vols. 8vo. Pp. 2268. (Phila- 
delphia and London: W. B. Saunders Co., Ltd., 1923.) 
roos. net. ‘ 

Ponndorf, W. Die Heilung der Tuberkulose und ihrer 
Mischinfektionen durch Kutanimpfung. Pp. 189. (Leip- 
zig: F.C. W. Vogel, 1923.) 6s. 

Prinz,H. Dental Formulary: a Practical Guide for the 
Preparation of Chemical and Technical Compounds and 
Accessories as used in the Office and Laboratory by the 
Dental Practitioner; with an index to Oral Diseases and 
their Treatment. Third edition, revised. 8vo. Pp. 328. 
(London: H. sy 1923.) 16s. net. 

Rabinowitsch, L., Herausgegeben von. Tuberkulose- 
Bibliothek. Nr. 2: Die Lungentuberkulose im Réntgen- 
bilde. Von M. Cohn. 2 erganzte Auflage. Pp. 63. 
(Leipzig: J. A. Barth, 1923.) Grundzahl: 2 marks. 

R6émer, P. Lehrbuch der Augenheilkunde. Vierte, 
umgearbeitete Auflage. Sup. Roy. 8vo. Pp. xv +500+ 
32 Tafeln. (Berlin und Wien: Urban und Schwarzenberg, 
1923.) Grundzahl: 15 marks.* 

Schmieden, V. Der chirurgische Orcrationskursus : 
ein Handbuch fir Arzte und Studierende. 9 bis 11 um- 
gearbeitete Auflage. XX+531. (Leipzig: J. A. 
Barth, 1923.) Grundzahl: 20 marks. 

Stark, A.C. An Index to General Practice. Cr..8vo, 
Pp. x+181. (London: Bailliére, Tindall and Cox, 1923.) 
s. net. 

. Thorne, L. T. The ‘“ Nauheim’ Treatment of Dis- 
eases of the Heart and Vessels in England. Sixth edition. 
Demy 8vo. Pp. vii+232. (London: Bailliére, Tindall 
and Cox, 1923.) 7s. 6d. net. 

Walton, A.J. A Text-book of the Surgical Dyspepsias. 
Med. 8vo. Pp. xi+728. (London: E. Arnold and Co., 
1923.) 42s. net. 


Miscellaneous 


Avery, Margaret. Six Great Scientists. Cr. 8vo. 
Pp. ix+100+6 plates. (London: Methuen and Co., 
Ltd., 1923.) 2s. 6d. 

Beatty, A. William Wordsworth: his Doctrine and 
Art in their Historical Relations. (University of Wis- 
consin Studies in Language and Literature, No. 17.) Med. 
8vo. Pp. 284. (Madison: University of isconsin, 
1922.) 2 dollars.* 

Broderick, J. T. Pulling Together (with Sequel). 
Sixth edition. Cr. 8vo. Pp. vii+167. (Schenectady, 
N.Y.: Robson and Adee, 1923.) 2 dollars net.* 

Bury, J. B., Cook, S. A., Adcock, F. E., Edited by. 
The Cambridge Ancient History. Roy. 8vo. Vol. 1: 
Egypt and Babylonia to 1580 B.c. Pp. xxii+704+12 
maps. (Cambridge: At the University Press, 1923.) 

s. net.* 
cate: W.D. “ Tom Tower,” Christ Church, Oxford. 
Some Letters of S*" Christopher Wren to John Fell, Bisho 
of Oxford, Hitherto Unpublished, Now Set Forth an 
Annotated. With a Chapter by H. H. Turner, and another 
by A. Cochrane. Demy 4to. . xii+127+28 plates. 
(Oxford: Clarendon Press; London: Oxford University 
Press, 1923.) 25s. net.* 

Dickinson, G. L. War: its Nature, Cause and Cure. 
(London: G. Allen and Unwin, Ltd., 


Kodak Company. Abridged Scientific 
Publications from the Research Laboratory of the Eastman 
Kodak Vol. 5, 1921. Roy. 8vo. Pp. 172 +iv. 
(Rochester, N.Y.: Eastman Kodak Co., 1922.) * 


Epstein, M., Edited by. The Annual Register: a 
Review of Public Events at Home and Abroad for the 
Year 1922. Demy 8vo. Pp. xii+316+199. (London: 
Longmans, Green and Co., 1923.) 30s. net.* 

Furley, J. S. City Government of Winchester from 
the Records of the XIV and XV Centuries. Demy 8vo. 

.iv +196. (Oxford: Clarendon Press; London: Oxford 

niversity Press, 1923.) 14s. net.* 

Hall, S. R. The Handbook of Business Correspond- 
ence: a Reference Work covering the Principles and 
Practice of Letter Writing for Business Purposes. Cr. 
8vo. Pp. ix+1048. (London: McGraw-Hill Publishing 
Co., Ltd., 1923.) 25s.* 

Keltie, Sir J. Scott, and Epstein, M., Edited by. 
The Statesman’s Year Book: Statistical and Historical 
Annual of the States of the World for the Year 1923. 
Sixtieth Annual Publication: Revised after Official 
Returns. Cr. 8vo. Pp. xxxii+1583. (London: Mac- 
millan and Co., Ltd., 1923.) 20s. net.* 

Laughlin, H. H., Statement by. Analysis of America’s 
Modern Melting Pot: Hearings before the Committee 
on Immigration and Naturalization, House of Repre- 
sentatives, Sixty-seventh Congress, Third Session, Nov- 
ember 21, 1922. (Serial 7-C.) Med. 8vo. Pp. 723-831. 
(Washington : Government Printing Office, 1923.) * 

Lucey, R. M., Drawn and Written by. Science of a 
Sort. Gl. 8vo. Pp. 95. (London: G. Routledge and 
Sons, Ltd., 1923.) 1s. 6d. net.* 

Lyndon, L. Rate-Making for Public Utilities. Ex. 
Cr. 8vo. . vii+209. (New York and London: 
McGraw-Hill Book Co., Inc., 1923.) 10s.* 

Ministry of Agriculture and Fisheries. An Account 
of the Fishing Gear of England and Wales. By F. M. 
Davis. (Fishery Investigations. Series 2: Sea Fisheries, 
Vol. 5, No.4.) Feap.folio. Pp.75+25plates. (London: 
H.M. Stationery Office, 1923.) 15s. net.* 

Neurdenburg, Elisabeth. Old Dutch Pottery and 
Tiles. Translated with Annotations by B. Rackham. 
Demy 4to. Pp. xv+155+59 plates. (London: Benn 
Bros. Ltd., 1923.) 84s. net.* 

Patrick, D., and Geddie, W., Edited by. Chambers’s 
Encyclopedia: a Dictionary of Universal Knowledge. 
New edition. Imp. 8vo. Vol. 2: Beaucaire to Cataract. 
Pp. iv+840. (London and Edinburgh: W. and R. 
Chambers, Ltd.; Philadelphia: J. B. Lippincott -Co., 
1923.) 20s. net.* 

Pease, Sir A. E. Edmund Loder, Naturalist, Horti- 
culturist, Traveller and Sportsman: a Memoir. With 
Contributions by St. G. Littledale, C. G. A. Nix, Lord 
Cottesloe, J. G. Millais and W. P. Pycraft. Demy 8vo. 
Pp. x +356. (London: J. Murray, 1923.) 18s. net.* 

Perrett, W. Some Questions of Phonetic Theory. 
Chapter 6: The Mechanism of the Cochlea. Demy 8vo. 
Pp. 39-80. (Cambridge: W. Heffer and Sons, Ltd., 1923.) 
2s. net.* : 

Pettersson, O. Festskrift tillagnad Professor Otto 
Pettersson den 12 Februari 1923. Sup. Roy. 8vo. Pp. 
114. (Helsingfors: Holger Schildts Tryckeri, 1923.) * 

Pile, S., and Johnston, R. G.’ A Tested Method of 
Laboratory Organisation. Cr.8vo. Pp.xx+98. (London: 
H. F. and G. Witherby, 1923.) 7s. 6d. net.* 

Porosky, M. Practical Factory Administration. Ex. 
Cr. 8vo. Pp. ix+244. (London: McGraw-Hill Publish- 
ing Co., Ltd., 1923.) 12s. 6d.* 

Scripture, E. W. The Study of English Speech by 
New Methods of Phonetic Investigation. (Published for 
the British Academy.) Roy. 8vo. Pp. 31. (London: 
Oxford University Press, 1923.) 3s. 6d. net.* 

Smith, W. B. Elements of Natural Science. Cr. 8vo. 


Sullivan, J. W. N. Aspects of Science. Cr. 8vo. 
Pp. 191. (London: R. Cobden-Sanderson, 1923.) 6s. net.* 

Thorndike, L. A History of Magic and Experimental 
Science during the first Thirteen Centuries of our Era. 
Demy 8vo. Vol.1. Pp. xl+835. Vol.2. Pp. vi +1036. 
(New York : The Macmillan Co.; London; Macmillan and 
Co., Ltd., 1923.) 42s. net.*° 

University Grants Committee. Returns from Uni- 
versities and University Colleges in ay of Treasu 
Grant 1921-1922. Fcap. folio. Pp. 20. (London: H.M. 
Stationery Office, 1923.) 35. 6d. net.* 
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New Methods of Crystal Analysis and thzir Bearing on Pure and Applied Science.' 


By Sir Wituram Brace, K.B.E., F.R.S, 


T is one of the most fascinating of all studies to 
trace back the properties of the substances that 
we see round about us to the manner and the details 
of their underlying structure. There are in the world, 
or indeed the universe, a certain number of different 
kinds of the atoms of which all things are made. We 
know of rather more than ninety in all. The science 
of radioactivity has brought to our notice atoms dis- 
tinguished by special powers of emitting radiations, 
but the list is not really increased thereby. Every- 
thing we see round about us, or are aware of when 
perhaps we cannot see, is built up by joining together 
these atoms in various ways: and all the properties of 
substances, their infinite complications, powers, and 
beauties, are associated with the properties of the 
atoms even before construction is begun. It is surely 
no wonder that we try to find out how this is done. 
Chemistry itself has its origin in this quest. One 
of its early successes was the explanation—incomplete, 
no doubt—of the part played by oxygen in the act of 
burning or rusting. As chemistry has grown to its 
present magnitude all its findings have related to the 
part played by this or that atom or combination of 
atoms in determining the properties of various sub- 
stances. The methods of chemistry are founded on 
the study of the behaviour of crowds. The smallest 
portion of any substance handled in the laboratory 
contains billions of atoms ; and the properties of the 
individual are inferred from the treatment of gross 
aggregates. The chemist mixes together two liquids 
in certain proportions, observes, tests, and weighs the 
results ; and he infers that atoms already grouped 
in certain combinations are ready to change to fresh 
groupings. From his weighings he finds the proportions 
in which the atoms break with one another and re- 


combine. He observes and measures their readiness . 


to change partners. Sometimes the exchange is so 
rapid that energy is liberated with explosive violence. 
Sometimes it is so slow that it must be hurried, either 
by the application of warmth or by other means, the 
quaintest of which is the action of a catalyst, a third 
body which promotes a new grouping without being 
finally concerned in it; as the chaperone of bygone 
days effected the introduction between two people 
anxious to meet each other and then effaced herself. 
The science of radioactivity takes up the study of 
the atom in a totally different way. It finds that 
sometimes atoms are endowed with movement so 
rapid that the individual has enough energy to make 
its own mark. In the spinthariscope of twenty-five 


3 Sixth Trueman Wood Lecture, delivered at the Royal Society of Arts on 
January 24. 


years ago Sir William Crookes showed the separate and 
visible flashes which were made when a succession of 
helium atoms, shot out from radium, struck a phos- 
phorescent screen. Each impact made its little flash 
of light just as when a pebble is dropped at night into 
a phosphorescent sea. This is a typical experiment 
belonging to the science of radioactivity, typical in 
that it deals with the individual and not with the 
crowd. In this science there is very little concern 
with the combinations of atoms. It leads more to a 
study of the nature of the internal structure of the 
atom : that is why if we wish to understand the atom’s 
inner mechanism we turn to the work which J. J. 
Thomson, Rutherford, Aston, and others are doing. 
The new methods with which I deal here attack the 
question from yet another aspect, based on the recog- 
nition of the properties of crystals on one hand and 
of X-rays on the other. 

A crystal that has grown without disturbance pre- 
sents surfaces of brilliant polish which make with each 
other angles of characteristic and invariable magnitude. 
Sometimes one face grows abnormally as compared 
to others, on account, it may be, of some disposing 
cause in the circumstances in which the crystal was 
formed, but in crystals of the same substance the 
angles between corresponding faces are always exactly 
the same. There are not, usually, many different 
kinds of faces on a crystal. Often on careful examina- 
tion it is found that there are not more than three or 
four. If we examine specimens of the same crystal 
which seem at first sight to differ in form, we find that 
the difference is nothing more than an unequal develop- 
ment of the various types of face. An outward pre- 
sentment so simple as this must imply a like simplicity 
in internal design. There must be a unit of pattern 
which contains but few atoms and, repeated again and 
again through space, makes up the whole crystal. The 
idea has long been familiar to the. rystallographer, 
but he could not push the corresponding interpreta- 
tion to its limits: he had no clue to guide him, no 
methods of examining the actual details of the design. 
The reason of the failure is not difficult to understand : 
the details were too fine to be distinguished under 
the most powerful microscope. Nor is this a mere 
question of a lack of technical skill which might be 
removed at some future time. It will never be possible 
to see the arrangements of atoms in a crystal. 

When we say that we see any particular thing, 
what we really do is to observe some change which 
the thing has made in the light waves which reach our 
eyes after they have been reflected or scattered or in 
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some other way affected by the thing that is seen. 
This means that the thing itself must be comparable 
in size with the wave-length of light. We could not 
expect to gather from the behaviour of a breaker as 
it rushed up the beach information as to the size and 
form of the individual grains of sand over which it 
had passed. We might expect, however, to be able 
' to gather information as to the extent of a reef from 
observation of the degree to which it had stilled the 
waves that traversed it before they reached the shore. 
Now, the diameter of an atom is quite a thousand times 
less than the length of the light-waves which affect 
our eyes. Consequently it is out of the question that 
we should ever see it in the sense that we can see small 
objects even under the microscope. A very simple 
way to realise this point is to consider that the atoms 
form part of the very lenses of the microscope ; and, 
if we tried to increase our power of microscopic vision 
by redesigning the optical arrangement, the lenses 
would have become, so to speak, granular and have 
lost their optical properties long before we were able 
to “see atoms by their aid.” The fact is that light- 
waves are adapted for ordinary seeing, and that by 
the microscope we have stretched their proper range 
some thousands of times. Nothing that we can ever 
do with ordinary light. will give us the magnification 
of a hundred million times, which is what we require if 
we are to study the atoms themselves. We want a new 
sort of light of ‘immensely finer quality than ordinary 
light ; and we have been fortunate enough to find this 
in the X-rays. X-rays are simply a form of light the 
wave-length of which is ten thousand times shorter than 
that of the light with which we see in the normal way. 
There is one more point to be made clear before 
we can realise how the combination of X-rays and 
the crystal has opened up a new vista. Although 
the X-ray is so fine in structure that it can really be 
affected by the individual atom, the magnitude of that 
effect is too small to be of any use: it is here that the 
crystal helps us. We remember that there is in the 
crystal a perfectly regular repetition of some simple 
pattern or combination of atoms. When X-rays 
sweep over them, whatever effect one of the units has, 
all its fellows have also; and so on the whole there 
is a combined action big enough in its results to be 
detected by instruments designed for the purpose. 
In somewhat the same way, to take an example, each 
tiny furrow on a piece of mother-of-pearl is of the 
right order of width to have an effect on the light 
which is reflected by the whole piece, but the magni- 
tude of one such effect is not enough to make an im- 
pression on our eyes. However, on the surface of the 
pearl there are many thousands of such furrows very 
like one another and running more or less in the same 


direction, and what one furrow does the others do also, 
It is this combined or multiplied action which so 
affects the light as to give the beautiful play of colour 
associated with mother-of-pearl. 

Now we have all the factors essential to the new 
methods: the X-rays for fineness of vision and the 
crystal for combination in the action of the atoms upon 
the X-rays. It is not necessary now to go into further 
details ; it is only needful to realise that there is an 
instrument called the X-ray spectrometer in which 
the reaction between the X-rays and the atomic arrange- 
ments enables us to study the form and size and disposi- 
tion or structure of the atomic patterns of the crystal. 

Every crystal is in a way a long avenue down which 
we can look and see at the far end of it the most primi- 
tive groupings of the atoms. The wonder is that we 
should be able to look so far, that the structure of the 
crystal should be so finished and so unvarying from 
first to last that our observation of a crystal big enough 
to handle should tell us no more and no less than the 
properties of the one little unit of pattern. If the 
diamond in a ring were increased to the size of the 
earth the individual carbon atoms would only be about 
as big as tennis balls. Yet so faithful is the information 
which X-rays and crystals give us that we can compare, 
and indeed measure, the distances from atom to atom 
with an error less than 1 part in 1000. This new power, 
which is surely wonderful enough, we naturally apply 
to the further elucidation of the problem which I 
described at the beginning. We try to find out, by 
fresh means, the relations between the properties of 
substances and the nature of the atomic structures 
of which they consist. 

It might be objected that a crystal is something 
special and that most bodies do not show the perfect 
crystalline form. The difficulty is apparent, not real. 
In the first place, far more substances are crystalline 
than would be supposed, and actually every substance 
would more naturally develop into a perfect and 
characteristic crystal than into any other form. The 
crystal is the natural condition. Bodies which seem 
to us to present no crystalline appearance at all are 
often aggregates of minute crystals jammed together 
miscellaneously or held like a mush in a semi-liquid 
matrix. Often, again, as in the case of liquids, the 
various atoms and molecules have not had time nor 
peace enough to arrange themselves as they would. 
Even if many of the substances in the behaviour of 
which we are most interested, such as iron and steel, are 
far in form from the perfect crystal, yet we may expect 
to arrive in the end at an understanding of their 
structure by the separate examination of the few 

definite forms of crystal of which, as we know well, 
the whole mixed mass is compounded. 
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We may now go on to consider individual cases. It 
is, perhaps, natural to a new form of inquiry to deal 
with particular instances of its application as they 
have been so far made, rather than to attempt broad 
generalisations. As we consider each case let us look 
at it from the point of view already emphasised. Let 
us try to see how the properties of the whole crystal 
depend strictly upon and are, indeed, an index to the 


Fic. 1.—Diamond; showing how each carbon atom, represented—only 
diagrammatically—sby a black ball, lies at the centre of gravity of its 
four nearest neighbours. 

properties of the atoms and atomic combinations of 

which it is made. 

The diamond is, perhaps, the best to begin with. 
Its unique qualities dispose us to expect a structure 
which is equally distinguished, and so it turns out to 
be. The structure is figured in the accompanying 
sketch (Fig. 1). It may look at first sight somewhat 
complicated, but when it is examined closely it is found 
that the whole story is told in one sentence. Each atom 
has four neighbours regularly disposed about it. In 
other words, the four make a regular tetrahedron, and 
the first atom is at the centre of it. In the arrangement 
so determined by X-ray analysis we recognise at once 
an agreement with one of the most important deduc- 
tions of the chemist, the so-called tetravalency of the 
carbon atom, which means a tendency to associate 
itself with its neighbours by four bonds of equal 
strength. The hardness and strength of the diamond 
are based on the simplicity and regularity of this 
tetrahedron arrangement, and in addition on the 
strength of the tie between atom and atom. We find 
that atoms are fastened together by bonds of two or 
three different types; the one here illustrated is the 
strongest of all. Every atom, we know nowadays, 
consists of a central core, which is positively electrified, 
and of a sufficient number of negative bodies of a 
second kind called electrons to balance the positive 
charge on the core. The diamond is an example of 
many cases where neighbouring atoms share electrons 
and build them each into their own structure. It is 


somewhat analogous to the sharing of party-walls by 


the houses of a terrace. Yet it can be seen that the 
structure is obviously weaker in certain directions than 
in others. Such are the horizontal planes in the figure. 
These are called the cleavage planes. The diamond- 
worker takes advantage of the fact, using it skilfully 
instead of grinding. An excellent example is to be 
found in the exhibit of the Crown Jewels in the Tower, 
where the manner of cleaving one of the great diamonds 
is shown. There is a second plane of cleavage, which 
is only used by workmen of the greatest skill, as it is 
much more difficult to bring off the operation success- 
fully. It is at right angles te the plane of the first kind. 


| The tetrahedral forra of structure is often reproduced 


in the form of the whole diamond, though no one, I 
believe, knows exactly why the faces of the tetrahedron 
are often rounded. This does not mean that the 
layers of the atoms are curved, but simply that they 
lie on one another like a series of steps. A structure 
so tightly bound together is brilliantly clear from the 
optical point of view. 

There is another form of carbon crystal, that of 
graphite or black lead, the properties of which seem so 
different from those of the diamond that.it is difficult 
to believe they are of the same element and, moreover, 
of much the same construction. One common feature 
is of great interest, namely, the existence in both cases 
of layers of atoms arranged in hexagonal pattern. It is 
difficult to express in words, but the illustration (Fig. 2) 
will make it clear. Each atom is still bound to three 


Fic. 2.—The fine lines of the diagram show the structure of graphite. By 
moving the top layer to the position shown by the broken lines the 
diamond structure is obtained. 


of its neighbours by the same strong ties as before, 
but the fourth is broken and a weaker, lengthier 
connexion is substituted. All this is reproduced in 
the outward appearance of graphite. Its crystals are 
badly formed, but are more or less in hexagonal 
columns, which split up with the greatest ease into 
thin leaves at right angles to the column axis. So 
easy, indeed, is this cleavage that the pounding of a 
mass of graphite in a mortar is ludicrously ineffective. 
The leaves simply multiply themselves more and more. 
One leaf slides on another very easily, yet the atoms 
in each leaf hold well together. It is the combination 
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of these qualities that gives to graphite its lubricating 
powers. If you slip on the black-leaded hearthstone, 
it is because some of the layers which are sticking to 
the sole of your shoe slide on others which cling to the 
stone. I do not know that you can find a better 
example of the relation between the external features 
of a crystal and its elementary structure. One change 
has converted the hard diamond into the soft, slipping 
graphite, and it is easy to see that the results are 
exactly what one would expect from the nature of 
the change. 

Now we may pass on to another structure which 
is much like that of the diamond, namely, that of ice 
(Fig. 3). The fundamental element of the design is again 
the fact that an atom, 
oxygen in this case, is 
surrounded symmetric- 
ally by four other atoms 
of like kind ; the latter 
making a regular tetra- 
hedron of which the 
former is the centre. 
But there is this differ- 
ence between diamond 


latter case an atom of 


Fic. 3.—Ice. White spheres represent @ second type, namely, 
oxygen atoms, and the black spheres hydrogen, is inserted 
hydrogen: enough of each kind are A 
drawn to show the hexagonal nature between every pair of 
of the crystal. Each black ball lies 
between two white: each white Oxygen atoms. Thus, 
touches four blacks, but in two cases . ° ° 
distance between the centres of two bours of each oxygen 
accuracy, bat it ts not known how fourhydrogens. As 
mach. of he imervening space every hydrogen has 

only two oxygen atoms 
as neighbours, there are twice as many hydrogens as 
oxygens in the structure. That is, of course, in agree- 
ment with the known composition of water. 

Here, also, as in diamond and graphite, are to be 
found layers in which the atoms are arranged in a 
hexagonal pattern. Arctic explorers have described 
a hexagonal structure in the ice-floes ; the block break- 
ing up into hexagonal vertical columns resembling the 
pillars of the Giant’s Causeway. But the most beauti- 
ful ice-crystals are found in the snowflakes or in the 
frost figures on the window. The forms are of an 
intricate delicacy based always on the hexagon and 
on the angle of 60°. In the model which is illustrated 
the foreshadowing of the sixfold symmetry is shown. 
The featheriness of the snow is the outward expression 
of the lightness of the pattern, which resembles lace 
rather than a continuous structure. It is clear that 
the atoms could be packed more tightly, and that must 


have something to do with the fact that when ice is 


and ice: that in the.| 


compressed it tends to melt. It is not easy to under- 
stand why the atoms join together in this of all possible 
ways. It is evident that particular points in the 
structure of one atom are linked up with corresponding 
points in the structure of another. Such considera- 
tions have, no doubt, to do with the internal structure 
of the atoms themselves, 

It is a curious fact that when a tetrahedral structure 
is found, as in the cases of diamond and ice, there is 
an alternative with respect to one of the details. By 
a slight structural change somewhat difficult to describe 
in words, the tetrahedral arrangement of the diamond 
becomes the usual hexagonal arrangement of ice. 
Mr. Whipple has directed my attention to a paper 
written about a hundred years ago, in which the 
author describes ice-crystals of peculiar form which 
he had found on the wooden bridge of Queen’s College, 
Cambridge. It is possible to make out from the 
description that in this case the ice had grown as a 
diamond would do: the effect is described as one of 
great beauty and briiliance. 

There is one feature of the carbon structures which 
is of great interest. The hexagonal ring of six atoms 
is to be found both in diamond and graphite. Now, a 
whole branch of chemistry of first-rate importance is 
concerned with the examination of substances of 
which such a ring forms the essential element of 
design. When an atom of hydrogen is attached to 
each atom of carbon the ring with its fringe is the 
molecule of benzene. The ring is an extraordinarily 
persistent combination. 

Organic chemists have learnt that they can detach at 
will one or more of the hydrogens, replacing them by 
somewhat more complicated groups, such as the pair 
of oxygen and hydrogen atoms called the “ hydroxyl 
group,” or the “ nitro group,” consisting of one nitrogen 
and two oxygens, and soon. In this way an immense 
number of different substances are formed of widely 
varying properties. They occur in the work of the 
dye chemists, in the manufacture of explosives, in the 
study of living organisms, and, in fact, constitute a 
most important class of bodies. Chemists have 
inferred the existence of these rings by reasoning 
processes of really wonderful accuracy and power. It 
is natural to suppose that the ring which we find in 
our structures is the very ring which has been the 
concern of the organic chemist. 

We have tried to put this idea to the test, and so 
far, I think, with success. We can measure this ring 
in the diamond. It is just one hundred millionth of 
an inch across, and we can make good estimates of 
the enlargements that must result from such substitu- 
tions for the hydrogens as I have already described. 
We can then measure the space which the rings, modi- 
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fied or not, occupy in the organic crystal, and we get 
a very satisfactory fit (Fig. 4). 

We have, for example, estimated the size and form 
of the molecules of naphthalene and anthracene on 
the assumption that they consist, respectively, of two 
benzene rings, and three benzene rings, in line; in 
accordance with chemical evidence. We have found, 
by X-ray analysis, the size and form of the unit 
cells (Fig. 6); a simple calculation shows that two 
molecules have to be packed into the cell in each case ; 
the crystals, it should be observed, are isomorphous. 


Fic. 4.—Showing mutual relations of three naphthalene molecules and 
parts of others. Letters are attached to all the carbon atoms of one 
molecule; hydrogen atoms completing this molecule are attached at 
ABCDGHIJ. 

It is found that the molecules pack into place very 

well, if they are arranged as in the sketch of Fig. 4. 

The figure refers to naphthalene, but the modification 

required for anthracene is readily conceived; and, 

indeed, it appears that the cell in one case is exactly 
as much longer than in the other as would be expected 
considering that the anthracene molecule contains one 
more ring than the naphthalene. Here again we may 
see in the structure of this little unit of naphthalene, 
which contains two double rings, everything that fore- 
shadows the properties of the whole crystal. Why is 
the substance so light ? Because the structure is so 
lace-like and there are so many empty spaces. Why 
does it break up so easily into thin flakes? Because 
the molecules lie side by side somewhat like corn bent 
by the wind, and their side-to-side attachments differ 
from those that are end to end: the latter break more 
easily and the substance naturally splits up into layers, 
each of which is like a velvet pile, the fibres of which 
represent the molecules. Why does the substance 
melt so easily ? Because all the attachments of mole- 
cule to molecule are feeble and break up under dis- 
turbances due to heat. And so we may goon. If we 
attach a hydroxyl group to the side of the molecule 
we see the fibres of the pile open out sideways. If 
we attach it at the ends, we find the fibres grow longer ; 
the two substances formed in this way are well known 
in the dye industry. 

We have recently been examining the crystalline 
form of a number of the organic substances, and have 
learnt something of a very interesting system which 


governs the packing. It holds for all crystals ap- 
parently, but is very plain in the organic field. There 
are two stages in the process of the formation of the 
crystal from the original atoms. First of all, the 
atoms are grouped into companies which the chemist 
calls “ molecules.” Chemistry has concerned itself 
largely with the study of the molecule, and particularly 
with the molecule in the free state, as in a liquid or a 
gas. In the second stage the molecules, retaining their 
composition if not their exact form, are packed 
together to make the crystal pattern: it is this stage 
which is the subject of our present considerations, 
and can be analysed by the X-ray methods. Take 
a simple example :—Two atoms of hydrogen and 
one of oxygen make up the water molecule. It is 
a company of atoms strongly tied together in an 
alliance which stands much rough treatment. The 
molecules can exist in a state of independence as 
steam or water vapour: in a “condition of semi- 
independence they associate themselves together as 
water. We know how much care has been given to 
the study of the water molecule in both these states. 
Now, in the second stage the molecules are arranged 
side by side and end to end to form the crystal of ice. 


.It has been necessary to take away much of their 


motion in order to induce them to take the new form. 
They are no longer running hither and thither, twisting 
and spinning with the energy of their motion. They 
lie more quietly now, still quivering, no doubt, but 
tied together so that they can no longer change ap- 
preciably their relative positions. They are now the 
crystal to be investigated by the new methods: the 
result is shown in Fig. 3, already described. 

We find that when the molecules are packed into 
the crystal pattern—and they do not seem to suffer 
much in the process—they 
are put together just as any- 
one would try to pack a box 
with objects all alike in shape 
but individually of irregular 
or, one might say, of awk- 
ward form. How would 
you pack a box full of ig, ScArangement of the 
boots? You would matur- muta oreptation not the 
ally put them in pairs, the molecules usally ound in a 
right boot over the left in acid’ or 
the familiar way. It is just 
such methods of packing that are followed in a 
crystal. It is convenient to illustrate by meus: i 
models. Here are a number of wooden “ shoes” 
which are to represent molecules without symmetry 
in their form. Take four of them and put them to- 
gether in the manner illustrated (Fig. 5). The result isa 
pattern which possesses a certain amount of symmetry, 
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the same, in fact, as that of the boxes in Fig. 6. This 
is a very convenient form for packing, and it appears 
that a majority of known crystals pack together in 
this way. All of them show the symmetry that might 


¥ 1G. 6.—Unit cells of naphthalene and anthracene drawn to the same scale 
(108 to 1). It is apparently usual for cells of this kind to contain four 
molecules, but’ in + to two cases they contain two only; that is 
because the molecules have some symmetry of theirown. The molecules 
shown in. Fig. 4 fit into the naphthalene cell. _If the unshaded mole- 
cules be supposed to be placed with one end at Q, its general lie is parallel 
to OC. The two shaded molecules of Fig. 4 would then be placed 
with their ends at Band F. The anthracene molecule is like that of 
naphthalene except that there are three rings in a line instead of two; 
the axis OC is correspondingly larger. 


be expected. They* are exactly alike on either side 
of a dividing plane: in other words, they are exactly 
like their reflection in a mirror. They have, too, an 
“axis of symmetry”; a half turn about the axis 
brings no apparent change. Fig. 7 is an illustration 


Fic. 7.—Phthalic acid, a monoclinic prismatic crystal pomesing a plane of 
symmetry PQRS, and an axis of digonal symmetry AB, but there is 
no plane of symmetry through AB. Faces marked by the same letter 
are alike. The mutual orientation of the four molecules in its unit 
cell is that of the shoes in Fig. s. 


of a crystal of this kind. The X-ray methods show 
us that there are four molecules in the unit of pattern, 
and that they are arranged in the manner described. 

It is very interesting to observe the result of a 
different arrangement. Sometimes a set of four are 
arranged as in Fig. 8, like two pairs of shoes back 


Fic. 8.—The relative orientations but not the relative positions of the four 
molecules in the crystal unit cell in resorcinol. , . 


to back. The top and bottom are now unlike, but 
. there is a greater symmetry in other directions. We 
‘ have recently examined a crystal substance, resorcinol, 
which is built on this pattern ; its external form is 
shown in Fig. 9. The fundamental molecule is a 
benzene ring in which two hydrogens have been re- 
placed by two hydroxyl (oxygen-hydrogen) groups. 


The crystal shows clearly different forms at its two 
ends, the difference of which is shown in another very 
interesting way. If the crystal is warmed, one end of 
it becomes positively electrified and the other negatively. 
We have been able to go some way to the actual 
determination of the 
relative positions of the 
molecules: the results 
are shown in Fig. to. 
There are two sets of 
planes perpendicular to 
the axis, which in the 
crystal occur alternately. 
In each plane there are 
two types of molecule, 
counting difference of 
orientation as difference 
of type. The plain lines BS 
in the diagram show the 


1 
' 
in 
‘ 
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arrangement of the two “ 
types lying in the plane of © 

Fic. 9.—-Resorcinol, a rhombic pyra- 
the paper, and are marked midal crystal, 


Aand D. One of them 
can be obtained from the 


of symmetry, AEDCB and 
PQRCST, andan axis of digonal 
symmetry PC. 


other by a_ revolution 

through 180° in the plane. They are joined by 
long and by short lines, tne former containing the 
oxygens of the hydroxyl groups. The arrangement 
of the next plane, above or below the first, is shown 
by the dotted lines: the molecules in this plane can 
be obtained from those in the first by reflections, with 
proper translations, across planes that are perpendicu- 


Fic. 10.—Probable arrangement of molecules in resorcinol. 


lar to the paper and cut it in lines parallel to either of 
the sides of the rectangle. The arrangement is clearly 
governed by the necessity of fitting the molecules to- 
gether so as to accommodate the hydroxyl attachment. 

Another case of great interest and importance is 
the two-molecule cell, the two being exactly alike. 
How would you pack a box with boots all right-footed 
or all left-footed ? You cannot find a way of packing 
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which will make the result symmetrical on either side 
of a plane. Neither do you find a crystal, built on 
such a basis, to have right and left symmetry. The 


crystal of tartaric acid, investigation of the properties 


of which esiablished the fame of Pasteur, is an excelient 


Fic. 11.—Tartaric acid, a monoclinic 
sphenoidal crystal, having an axis of 
digonal symmetry, AB, and no other 
axis or plane of symmetry. 
example. Its peculiar form is shown in Fig. 11. A 
recent publication by Mr. Astbury gives the proof 
that there are two molecules in the unit cell. Their 
mode of arrangement in terms of “ shoes,” which are 


of one kind only, is shown in Fig. 12. The arrange- 


Fic. 12.—Arrangement of ‘‘ shoes” of one kind only representing the 
arrangement of molecules in tartaric acid. 
ment of the atoms in one molecule, represented in 
Fig. 12 by one shoe, is shown in Fig. 13. A model 
of the crystal is shown in Fig. 14; and diagrammatic 
representations of the atoms in two adjacent molecules 
are given in Fig. 15 (a) and (b): one of these figures is 
right-handed and the other left. The most striking 


Fic. 13.—Molecule of tartaric acid. 


physical property of the crystal is its power of rotating 
the plane of polarisation of light which traverses it. 
It has long beer. guessed that there must be some 
spiral arrangement in the structure: and this is 


' beautifully confirmed in the model. There are, in 


fact, two spirals. This is somewhat unexpected, but 
it explains in a delightful way a property which has 
been obscure. One of the spirals is in the interior 
of the molecule itself and is certainly permanent when 
the crystal is dissolved. That accounts for the fact 


that tartaric acid in solution is “active,” that is to 
say, can exercise its rotatory power. But the second 
spiral is a twist brought in by the necessity of fitting 


4 


| 
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Fic. 14.—Tartaric acid. The small balls represent hydrogen atoms, the 
larger black balls oxygen, and the largest two grey and two black balls 
carbon. Scale of the model is 10% to 1. 


the molecules in their places. It is a peculiarity of 
the crystal structure, not of the molecule : it is a right- 
handed screw if the first is a left-handed screw, and 
vice versa. Also it appears to be more powerful in 
its effect on the light ; so that when the tartaric acid 


a 
H 
0° H Hydrogen 
N 
(b) 


Fic. 15.—Tartaric acid ; (a) and (b) represent two molecules end to end; 
(a’) and (b’) show corresponding cross-sections with the side attach- 
ment. The two sets of figures are right and left to each other. 


as a crystal rotates light in one sense, in solution it 
rotates light in the opposite sense. Here, again, 
the intricate effects of the whole crystal are directly 
referred to structural details. 

It is to be observed that in this case there could 
be no question of the existence in the crystal of two 
molecules related to one another as right to left. For 
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the mirror reflection of a right-handed screw is a left- 
handed screw, and the whole effect depends on a want 
of balance. In this case also there is a plane of 
cleavage, passing through the points where the 
molecules join each other end to end. 

Quartz is another example of a crystal possessing 
rotatory power, and like tartaric acid it contains a 
special element in its construction. The X-ray 


Fic. 16.—Spiral a : large balls silicon, 
methods make this very clear, and give us also 
some indications as to the structural system. In 
the model shown in Fig. 16 the large balls represent the 
atoms of silicon and the smaller those of oxygen. The 
spiral character of the fundamental crystal is beauti- 
fully manifested in its outward form. The illustration 
(Fig. 17) shows the two possible forms of the crystal, 


Fic. 17.—Right- and left-handed quartz. 


right-handed and left ; a certain set of small faces gives 
to each crystal a spiral appearance. 

These various examples have been given as illustra- 
tions of the tasks which the new method of crystal 
analysis undertakes. They belong to a new field of 
research, akin to chemistry in that they seek to refer 
the properties of substances to the nature of the 
elements of construction. Chemistry has, however, 
concerned itself in the main with the relatively free 
molecules of liquids and gases: here we deal with 
the properties of the solid. Our concern is to explain 
the strength and elasticities of materials, their power 
of conducting electricity and heat, their electrical 


properties, optical properties: all these character- 
istics and many more, in terms of the structure 
as revealed by the X-ray analysis. Here are, we 
may say, the contributions of the method to pure 
science. 

It is natural to say something of the possible appli- 
cation to applied science. The properties of solid 
materials are of such fundamental interest to all arts 
and crafts that any new insight into their origin is 
necessarily important. But, at the same time, appli- 
cations of science to industry are always unexpected 
in nature and time. What we have now to do from 
the purely scientific side lies plain before us: how 
and when any result will have practical value cannot 
be foreseen. 

Much attention has been given to the immensely 
interesting problems of the crystallisation of iron and 
steel. Westgren in Sweden, Bain in America, and 
others, have done good work on the structure of the 
various forms of iron, a, B, y, and 6. 

In Great Britain, the effect of the crystalline form 
on the strength of a material has been examined by 
G. I. Taylor and Miss Elam in the case of the beautiful 
aluminium crystals of Prof. Carpenter. The crystals 
are very easy to deform because certain planes of 
easy slip traverse the whole crystal, and these planes 
are always the first to give way. The X-rays show 
the structure of the crystals and the position of the 
planes. When the large crystals are broken up into 
smaller, oriented in all ways, the material becomes 
stronger because in whatever way a stress is brought 
to bear some of the crystals are ready to bear it. 

Kaolinite, which can be examined, though in the 
form of a very fine powder, shows clearly a crystalline 
structure: by the same methods it can be shown 
that the structure disappears when the temperature 
is raised to a certain point. These facts were, at 
least in part, anticipated by the scientific branches of 
the pottery industry: but this method provides a 
useful confirmation, and further investigation promises 
to be very interesting. Calcined at goo® C., a new 
crystalline structure appears : and when the tempera- 
ture has been sufficiently raised, the X-rays show that 
sillimannite has formed. 

Such examples are mere pointers in a direction in 
which we may hope there will be a great movement 
in time to come. Our first aim is to develop the new 
methods as pure science. A broad, straight road 


opens out before us, and the going is good. As we © 


travel along it we shall, doubtless, find many side 
turnings leading to useful applications, but we must 
not expect them until we are right opposite to them. 
Our first and obvious duty is to travel down the 
high-road as far as it will take us. 
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Roux, U. La Grande Industrie des acides organiques : 
Bitartrate de potassium, Acide gag Acide citrique. 
2e édition mise 4 jour par A. Aubry. Roy. 8vo. Pp. viii 
+560. (Paris: Libr. Dunod, 1923.) 

Schwarz, R. The Chemistry of the Inorganic Com- 
plex Compounds: an Introduction to Werner’s Co- 
ordination Theory. Authorised translation by L. W. 
Bass. Demy 8vo. Pp. x+82. (New York: J. Wiley 
and Sons, Inc. ; London: Chapman and Hall, Ltd., 1923.) 
8s. 6d. net.* 

Society of Chemical Industry, Issued by the. Reports 
of the Progress of Applied Chemistry. Vol. 7, 1922. 
Demy 8vo. Pp. 569. (London: Society of Chemical 
Industry, 1923.) 12s. 6d.; 7s. 6d. to Members. * 

Sommerfeld, A. La Constitution de l’atome et les 
raies spectrales. Traduit sur la troisiéme édition alle- 
mande par H. Bellenot. (Collection de Monographies 
scientifiques étrangéres.) Roy. 8vo. Deuxiéme fascicule. 
Pp. 385-744. (Paris: A. Blanchard, 1923.) 30 francs.* 

Sornet, R. La Technique industrielle des parfums syn- 
thétiques. Demy 8vo. Pp. xi+135. (Paris: Gauthier- 
Villars et Cie, 1923.) 10 francs.* 

Wyld, W. Raw Materials for the Manufacture of 
Sulphuric Acid and the Manufacture of Sulphur Dioxide. 
(The Manufacture of Acids and Alkalis. By G. Lunge. 
Completely revised and rewritten under the Editorship 
of A.C. Cumming. Vol. 1.) Demy 8vo. Pp. xiii+558. 
(London and Edinburgh: Gurney and Jackson, 1923.) 
36s. net.* 


Technology 
Colomer, F. Exploitation des mines. (Bibliothéque 
de l’Ingénieur de Travaux publics.) 3¢ édition. Gl. 8vo. 
Pp. 483. (Paris: Libr. Dunod, 1923.) 
Cornez, A. Manuel du laitier-crémier. Pott 8vo. 
Pp. 307. (Paris: J.-B. Bailliére et fils, 1923.) 10 francs. 


Davies, G. H. Worsted Drawing and Spinning Cal- 
culations: a Practical Guide for Students, Apprentices, 
Foremen, and Others of the Worsted Textile Trade. With 
Tables and many worked Examples. Cr. 8vo. Pp. x+ 
167. (London: C. Griffin and Co., Ltd., 1923.) 7s. 6d. 
net. 

Hiscox, W. J. Workshop Routine: its Principles and 
Application, with special reference to ‘‘ Standing Instruc- 
tions.’’ (Directly-Useful Technical Series.) Demy 8vo. 

(London : Chapman and Hall, Ltd., 1923.) 
gs. 6d. net. 


Jacquet, A. Aciers, fers, fontes. 2¢édition. Ex. Cr. 
8vo. Tome l. Pp. viii+231. (Paris: Libr. Dunod, 1923.) 
1o francs. 

Jaggard, W. R., and Drury, F. E. Architectural 
Building Construction: a Text-book for the Architectural 
and Building Student. Demy 8vo. Vol. 2, Part 2. Pp. 
xvi+384. (Cambridge: At the University Press, 1923.) 
18s¥net. 

Moore, H. F., and Jasper, T. M. An Investigation 
of the Fatigue of Metals: Series of 1922. A Report of 
the Investigation conducted by the Engineering Experi- 
ment Station, University of Illinois, in coéperation with 
the National Research Council, Engineering Foundation, 
the General Electric Company. (Engineering Experiment 
Station: Bulletin No. 136.) Med. 8vo. Pp. too. 
(Urbana: University of Illinois, 1923.) 50 cents.* 

Petitpas, J. L’Usinage du bois: Puissance requise 
par les machines a bois, dynamique des machines a grande 
vitesse, 44 barémes pratiques (vitesse, charges, débits, 
courroies, puissance) permettant d’obtenir un travail 
rationnel et économique des machines a bois. Roy. 8vo. 

. xviii +236. (Paris: Libr. Dunod, 1923.) 

Sachs, J. C. Furs: and the Fur Trade.’ (Pitman’s 

Common Commodities Series.) Cr. 8vo. Pp. xi+128. 


The Wheelwright’s 
Shop. Demy 8vo. Pp. xii+236+8plates. (Cambridge: 


At the University Press, 1923.) 


12s. 6d. net.* 


Vickers, C. Metals and their Alloys. Partly based 
on the third edition of ‘‘ Metallic Alloys” by W. T. 


Brannt. Med. 8vo. Pp. 786. (London: C. Lockwood 
and Son, 1923.) 50s. net. 
Astronomy 


Becker, F. Sternatlas. Nach der vierten Auflage von 
Littrows Atlas des gestirnten Himmels vollstandig neu 
bearbeitet. Demy 4to. (Berlin: F. Diimmlers Verlags- 
buchhandlung, 1923.) Grundzahl: 6 marks. 

Dyson, Sir Frank, Under the Direction of. Astro- 
nomical and Magnetical and Meteorological Observations 
made at the Royal Observatory, Greenwich, in the Year 


1918. Med. 4to. Pp. 7+Axx+A49+Br13+C3+Dix+ 
D147 +5+Exx+E80+18. (London: H.M. Stationery 
Office, 1922.) 45s. net.* 


Flammarion, C. Dreams of an Astronomer. Trans- 
lated from the French by E. E. Fournier d’Albe. Demy 
8vo. Pp. 223. (London: T. Fisher Unwin, Ltd., 1923.) 
10s. 6d net.* 

Gill, Sir David, Commenced under the Direction of. 
Cape Astrographic Zones. Vol. 4: Catalogue of Rect- 
angular Co-ordinates and Diameters of Star-Images 
derived from Photographs taken at the Royal Observatory, 
Cape of Good Hope. Completed and prepared for Press 
under the Supervision of S.S. Hough. Zone —44°. Med. 
4to. Pp. xxxviii+482. (London: H.M. Stationery 
Office, 1916.) 1oos. net.* 

Hough, S. S., Under the Direction of. Annals of the 
Cape Observatory. Vol. 8, Part 6: Observations of 
Major Planets made with the Heliometer at the Royal 
Observatory, Cape of Good Hope, during the years 1911 


to 1921. Med. 4to. Pp. viii+108F. (London: H.M. 
Stationery Office, 1923.) 25s net.* 

McCabe, J. The Wonders of the Stars. Cr. 8vo. 
Pp. ix +114 +4 plates. (London: Watts and Co., 1923.) 
3s net. 


Phillips, T. E.R., Edited by. Hutchinson’s Splendour 
of the Heavens: a popular authoritative Astronomy. In 
about 24 fortnightly parts. Demy 4to. Part1. Pp. 48. 
Part 2- Pp. 49-88. Part 3. Pp. 89-128. (London: 
Hutchinson and Co., 1923.) 1s. 3d. net each part.* 

Schorr, R., Herausgegeben von. Eigenbewegungs- 
lexikon fiir die in der Bonner Durchmusterung, der 
Cordoba Durchmusterung und der Cape Photographic 
Durchmusterung enthaltenen Sterne des nérdlichen und 
siidlichen Himmels. Imp. 4to. Pp.iv+200. (Bergedorf: 
Sternwarte, 1923.) 25s.* 


Meteorology : Geophysics 


Field, J. H. On Exposures of Thermometers in 
India. (Memoirs of the Indian Meteorological Department, 
Vol. 24, Part 3.) Med. 4to. Pp. 21-73. (Calcutta: 
Baptist Mission Press, 1922.) 1.8 rupees; 2s.* | 

Royal Meteorological Society. Bibliography of 
Meteorological Literature. Prepared: by the Royal 
Meteorological Society with the Collaboration of the 
Meteorological Office. No. 3. Roy. 8vo. 
(London: Royal Meteoralogical Society, 1923.) 5 

Salter, M. de Carle S. The Rainfall of the British 
Isles. Cheap edition. Cr. 8vo. Pp. 308. (London: 
Hodder and Stoughton, Ltd., 1923.) 6s. net. 

Williams, C. B. A Short Bio-climatic Study in the 
Egyptian Desert. (Ministry of Agriculture, Egypt: 
Technical and Scientific Service, Bulletin No. 29.) Imp. 
8vo. Pp. 20. (Cairo: Government Publications Office, 
£953.) 5.* 


Geology: Mineralogy 
British Museum (Natural History), Cromwell Road, 
London, $.W.7: Mineral Department. An Introduction 
to the Study of Rocks and Guide to the Museum Collection. 


By the late Sir L. Fletcher. Sixth edition. Demy 8vo. 
Pp. viii+142. (London: British Museum (Natural 
History), 1923.) Is. 6d.* 


British Museum (Natural History). Guide to the 
Exhibition Galleries of Geology and Paleontology. Demy 
8vo. Pp. 64. (London: British Museum (Natural 
History), 1923.) 1Is.* 
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>. Stanley, F. A. Poingons et matrices pour le travail : 
des métaux en feuilles: Etude, construction et emploi. 
yf Traduit de la 1r¢ édition américaine par M.° Varinois. 
r. Roy. 8vo. Pp. xii+468. (Paris: Libr. Dunod, 1923.) 
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A Guide to 


British Museum (Natural History). 
ent of 


the Fossil Mammals and Birds in the 
Geology 
History), Cromwell Road, London, S.W.7. - Tenth edition. 
Demy 8vo. Pp.96. (London: British Museum oe 
History), 1923.) 1s. 6d.* 

British Terra Nova’’) Antarctic Expedition, Ig1o- 
1913. Glaciology. By C. S. Wright and R. E. Priestley. 
(Published for the Committee of the Captain Scott 
Antarctic Fund.) Med. 4to. Pp. xx+58r. (London: 
Harrison and Sons, Ltd., 1923.) 30s.* 

' Cotter, G. de P. The Lamellibranchiata of the Eocene 

of Burma. (Memoirs of the Geological Survey of India. 
Palzontologia Indica: being Figures and Descriptions 
of the Organic Remains procured during the Progress cf the 
Geological Survey of India. New Series, Vol. 7, Memoir 
No. 2.) Sup. Roy. 4to.. Pp. 38+7 plates. (Calcutta: 
Geological Survey of India, 1923.) 3.10 rupees.* 

Harker, A. Petrology for Students: an Introduction 
to the Study of Rocks under the Microscope. (Cambridge 
Geological Series.) Sixth edition, revised. Cr. 8vo. : 
vii +302. (Cambridge: At the University Press, 1923.) 
8s. 6d. net.* 


La Touche, T. H. D., Compiled by. Bibliography of 


Indian Geology. Sup. Roy. 8vo. tt 2: Index of 
Localities. psi: (Calcutta : Geological Survey 
of India, 1921.) 

La Touche, T. D., Compiled by. Geological 


Literature added to the Geological Society’s Library 

during the years 1915, 1916, 1917, 1918, and 1919. Med. 

8vo. Pp. 545. (London: Geological Society, 1923.) 


Robinson, A. H. A. Titanium. (Department of 


Mines: Mines Branch, No. 579.) Roy. 8vo. Pp. 127. 
(Ottawa: Department of Mines, 1922.)* 
- Geography: Travel 

Anderson, A. H. Bexhill-on-Sea: with Battle, 


‘Battle Abbey, and the Historic Neighbourhuud. (Home- 
land Handbooks.) Gl. 8vo. Pp. 115. (London: Homeland 
Association, 1923.) Is. net. 

Anderson, A. H. Croydon, with its Surroundings : 
a Handbook for Visitors and Residents. With chapters by, 

. E. Morris. Sixthedition. Cr. 8vo. Pp. 137. (London: 

omeland Association, 1923.) Is. net. 

Baedeker, K. London and its Environs: Handbook 
for Travellers. Eighteenth revised edition. Fcap. 8vo. 
Pp. xl+502+72 and maps. (London: T. Fisher Unwin, 
Ltd., 1923.) os. net. 

Baring-Gould, S. A Book of Dartmoor. Fourth 
edition. Cr.8vo. Pp.299. (London: Methuen and Co., 
Ltd., 1923.) 7s. 6d. net. 

Belloc, H. The Pyrenees. Third edition. Cr. 8vo. 
(London: Methuen and Co., Ltd., 1923.) 


Blake, ‘Major , W. T. Flying Round the World. 
(London: Heath Cranton, Ltd., 
1923") 12s. 6d. net. 

tish Antarctic (‘“‘TerraNova’’) Expedition, 1910- 

1913. The Physiography of the McMurdo Sound and 
Granite Harbour Region. By G. Taylor. Med. 4to. 
xvi+246. (London: Harrison and Sons, Lid, 
24s.* 

. Casserly, Lt.-Col. G. Algeria To-day. Med. 8vo. 
Pp. 262. (London: T. Werner Laurie, Ltd., 1923.) 
16s. net. 

Clark, D. Plane and Geodetic Surveying for En- 
gineers. (The Glasgow Text-Books of Civil Engineering.) 
Demy 8vo. Vol. 1: Plane Surveying. Pp. xii+421. 26s. 
net. Vol.2: Higher Surveying. Pp. x+298. 25s. net. 
(London: Constable and Co., Ltd., 1923.) 

Cresswell, Beatrix F. Dartmoor; a Handbook for 
Visitors. (Homeland Handbooks.) Seventeenth edition. 
Gl. 8vo. Pp. 140. (London: Homeland Association, 
1923.) 1s. 6d. net. ¢ 

Daniels, H.G. Hove and its Surroundings: a Hand- 
book for Visitors and Residents. Eleventh edition. Gl. 
8vo. Pp. 109. (London: Homeland Association, 1923.) 
Is. net. 


1922. ) 


and Palzontology in the British Museum (Natural } 


' Evans, Capt. R. G. R. South with Scott. Cr. 8vo. 


Pp. xiv + 284. —— W. Collins, Sons and Co., Ltd., 
1923.) 2s. 6d. net. 
Foster, H. L. A Beachcomber in the Orient. Demy 
(London: John Lane, Ltd., 1923.) 


Hayward, W. B. Bermuda, Past and Present: a 
Descriptive and Historical Account of the Somers Island. 
Demy 8vo. Pp. xii+242. (London: Stanley Paul and 
Co., 1923.) 8s. 6d. net. 

Heilscher, K. Picturesque — Architecture, 
Landscape, Life of the People. oy. 4to. Pp. 327. 


. (London : T. Fisher Unwin, Ltd., 1923.) 21s. net. 


Hudson, W. H. Idle Days in Patagonia. New and 


cheaper edition. Demy 8vo. Pp. xi+251. (London: 
J. M. Dent and Sons, Ltd., 1923.) 6s. net. 

Humphries, W. R. Patrolling in Papua. Med 8vo. 
Pp. 287. (London: T. Fisher Unwin, Ltd., 1923.) 
net. 


Jeffers, Le Roy. The Call of the Mountains : Rambles 
among the Mountains and Canyons of the United States 


and Canada. Sup. Roy. 8vo. Pp. xv+282. (London: 
T. Fisher Unwin, Ltd., 1923.) 18s. net. 
Johnson, C. R., Under the Direction of. Constanti- 


nople To-day, or The Pathfinder Survey of Constantinople : 
a Study in Oriental Social Life. Demy 8vo. Pp. xvi 
+418+16 plates. (New York: The Macmillan Co. ; 
London : Macmillan and Co., Ltd., 1923.) 21s. net. 

Keyser, A. Trifles and Travels. Med. 8vo. Pp. viii 
+278. (London: J. Murray, 1923.) 10s. 6d. net. 

Knight, E. F. Reminiscences: the Wanderings of a 
Yachtsman and War Correspondent. Med. 8vo. Pp. 320. 
(London : Hutchinson and Co., 1923.) 18s. net. 

Knudsen, M. Some new Oceanographical Instru- 
ments. (Conseil Permanent International pour l’Explora- 
tion de la Mer: Publications de Circonstance, No. 77.) 
—_ Roy. 8vo. Pp. 16. (Copenhague: A. F. Hgst et 

is, 1923.) * 

Lawrence, D.H. Seaand Sardinia. Fecap. 4to. Pp. 
301. (London: Martin Secker, 1923.) 21s. net. 

Lucas, E. V. A Wanderer in Venice. Fifth edition, 
revised. Cr. 8vo. Pp. 333. (London: Methuen and 
Co., Ltd., 1923.) ros. 6d. net. 

MacCormick, J. The Island of Mull: its History, 
Scenes and Legends. An interesting Guide to the Island. 
Cr. 8vo. Pp. viii+215. (Glasgow: A. Maclaren, 1923.) 
5s. net. 

Marsh, J. R. The Charm of.the Middle Kingdom. 
Demy 8vo. Pp. xvi+z245. (London: Hurstand Blackett, 
Ltd., 1923.) 12s. 6d. net. 

Migeod, F. W. H. Across Equatorial Africa. Demy 
8vo. Pp. 397. (London: Heath Cranton, Ltd., 1923.) 
30s. net. 

Mill, H. R. The Life of Sir Ernest Shackleton, 
C.V.O., O.B.E.(Mil.), LL.D. Demy 8vo. Pp. xv+312+ 


20 plates. (London: W. Heinemann, Ltd., 1923.) - 
net.* 
Morris, J. E. Haslemere and Hindhead: the Tain 


Country of the Surrey Borderland. Fourteenth edition. 
Gl. 8vo. Pp. 131. (London: Homeland Association, 
1923.) 1s. 6d. net. 

Murray’s Hand-book: Japan. Newimpression. Cr. 
8vo. (London: J. Murray, 1923.) 24s. net. 

Northcliffe, the late Viscount. Journey. Round 
the World. Edited by Cecil and St. John Harmsworth. 
Med. 8vo. Pp. xii+326. (London: John Lane, Ltd., 
1923.) 12s. 6d. net. 

Poulsen, F. Travels and Sketches. Translated from 
the Danish. Demy 8vo. = 235. (London: Chatto 
and Windus, 1923.) 7s. 6d. n 

Raphael, Mary F. The love of the Loire. Cr. 8vo. 
i 189. (London: Mills and Boon, Ltd., 1923.) 5s. 


tiddell, W. Lynton, Lynmouth and the Lorna Doone 
Country : a Handbook for Visitors and Residents. Twelfth 
edition. Gl. 8vo. Pp.107. (London: Homeland Asso- 
ciation, 1923.) 1s. 6d. net. 

Swiss Travel Almanac: Summer Season, 1923. 
Demy 8vo. Pp. 111. (Olten, Switzerland: O. Walter, 
Ltd., 1923.) 
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General Biology: Natural History 


Andrews, E. A. Factors affecting the Control of the 
Tea Mosquito Bug (Helopeltis theivora, Waterh.). Roy. 
8vo. Pp. iv+260+44 diagrams. (London: Indian Tea 
Association, 21 Mincing Lane, 1923.) 3s. 6d.* 

Austin, G. D. A Preliminary Report on Paddy Fly 
Investigations, made at Anuradha ura from December 
1920 to June 1921. (Department of Agriculture, Ceylon : 
Bulletin No. 59.) Demy 8vo. Pp. 22. (Peradeniya: 
Department of Agriculture, 1922.) 15 cents.* é 

Ballard, E. Platyedva Gossypiella, Saund., The Pink 
Boll-Worm, in South India, 1920-1921. (Memoirs of the 
Department of Agriculture in India : Entomological Series, 
Vol. 7, No. 10.) Cr. 4to. Pp. 171-193. (Calcutta: 
Thacker, Spink and Co.; London: W. Thacker and Co., 
1923.) 12 annas; Is.* 

Ballard, E. An Account of Experiments on_ the 
Control of Siga (Schenobius) Incertellus in the Godaveri 
Delta. (Memoirs of the Department of Agriculture in 
India: Entomological Series, Vol. 7, No. 13.) Cr. 4to. 
Pp. 257-278. (Calcutta: Thacker, Spink and Co. ; Lon- 
don : W. Thacker and Co., 1923.) 14 annas; Is. 4d.* _ 

Coulter, M. C. Outlines of Genetics; with Special 
Reference to Plant Materials. (University of Chicago 
Science Series.) Cr. 8vo. Pp. vii+211. (Chicago: 
University of Chicago Press; London: Cambridge Uni- 
versity Press, 1923.) 7s. 6d. net. , 

Crabtree, J.H. British Insects and How to Identify 
Them. (How to Identify Series, No. 17.) Fecap. 8vo. 
Pp.64. (London: The Epworth Press, 1923.) 1s. 6d.net.* 

Drieberg, C. Bee-keeping for Beginners. (Depart- 
ment of Agriculture, Ceylon: Bulletin No. 63.) Demy 
8vo. Pp. 20+4 plates. (Peradeniya: Department of 
Agriculture, 1923.) 15 cents.* i 

Diirken, B. Allgemeine Abstammungslehre : zugleich 
eine gemeinverstandliche Kritik des Darwinismus und des 
Lamarckismus. Demy 8vo. Pp. 205. (Berlin: Gebriider 
Borntraeger, 1923.) 3s. 4d.* 4 ; 

Friese, H., Bearbeitet von. Die europdischen Bienen 
(Apidae). Das Leben und Wirken unserer Blumen- 
wespen : eine Darstellung der Lebensweise unserer wilden 
wie gesellig lebenden Bienen nach eigenen Untersuchungen 
fir Naturfreunde, Lehrer und Zoologen. Roy. 8vo. 
5 (Schluss-)Lieferung. Pp. 401-456+vii+Tafeln 26-33. 
(Berlin und Leipzig: W. de Gruyter und Co., 1923.) 5s.* 

Gardiner, J. Stanley, and Tansley, A. G., Edited 
by. The Natural History of Wicken Fen. Demy 8vo. 
Part1. Pp.64. (Cambridge: Bowesand Bowes; London: 
Macmillan and Co., Ltd., 1923.) 3s. 6d. net.* 

Gurwitsch, A. Versuch einer synthetischen Biologie. 
(Abhandlungen zur theoretischen Biologie. Herausgegeben 
von J. Schaxel. Heft 17.) Roy. 8vo. Pp. iv+83. 
(Berlin : Gebriider Borntraeger, 1923.) 2s. 4d.* 

Haagner, A., and Ivy, R. H. Sketches of South 
African Bird-Life. Third and revised edition. Demy 
8vo. Pp. xxiv+316. (Cape Town: T. Maskew Miller ; 
Oxford : B. Blackwell, 1923.) 21s. net.* 

Hardy, A. C., Carruthers, J. N., and Lumby, J. R. 
Notes on the Atlantic Plankton taken off the East Coast 
of England in 1921 and 1922. By A.C. Hardy; Investiga- 
tion of Non-Tidal Water Movements North of the Dogger 
in Cctober 1921. By J. N. Carruthers; The Salinity and 
Temperature of: the Southern North Sea and English 
Channel during the Period 1920-21. By J. R. Lumby. 
(Conseil Permanent International pour 1’Exploration 
de la Mer: Publications de Circonstance, No. 78-79-80.) 
Sup. Roy. 8vo. Pp.31. (Copenhague: A. F. Hygst et fils, 
1923.) * 

°Hebard, M. Studies in Indian Dermaptera. (Memoirs 
of the Department of Agriculture in India: Entomological 
Series, Vol. 7, No. 11.) Cr. 4to. Pp. 195-242. (Calcutta: 
Thacker, Spink and Co.; London: W. Thacker and Co., 


1923.) 1.4 rupees; Is. 9d.* 
La Vie cellulaire: Eléments de 
Cytologie. (Collection Payot, No. 32.) Pott 8vo. Pp. 


160. 

Hingston, R. W. G. 
Demy 8vo. 
G. Witherby, 1923.) 


(Paris: Libr. Payot, 1923.) 4 francs.* 
A Naturalist in Hindustan. 
Pp. 292+10 plates. (London: H. F. and 


16s. net.* 


‘ment of Agriculture, Ceylon : 


Hutson, J.C. Some Preliminary Notes on the Coco- 
nut Caterpillar in Ceylon (Nephantis serinopa). (Depart- 
Bulletin. No. 58.) Demy 
8vo. Pp.12. (Peradeniya: Department of Agriculture, 
1922.) 15 cents.* 

Kearton, R. The Adventures of Cock Robin and his 
Mate. Cr. 8vo. Pp. xvi +240. (London, New York, Toronto 
and Melbourne: Cassell and Co., Ltd., 1923.) 6s. net.* 

Kearton, R. Our Bird Friends: a Book for all Boys 
and Girls. New and revised edition. Cr. 8vo. Pp. xvi 
+215. (London, New York, Toronto and Melbourne: 
Cassell and Co., Ltd., 1923.) 6s. net.* 

Kreidel, G. A. Notes of a Catholic Biologist. Cr. 
8vo. Pp. x+276. (St. Louis, Mo., and London: B. 
Herder Book Co., 1922.) 7s.* 

McConnochie, A. I. The Deer and Deer Forests of 
Scotland: Historical, Descriptive, Sporting. Sup. Roy. 


8vo. Pp. 336+14 plates. (London: H. F. and G. 
Witherby, 1923.) 25s. net.* 

Maxwell, S.S. Labyrinth and Equilibrium. (Mono- 
graphs on Experimental Biology.) Ex. Cr. 8vo. Pp. 163. 


(Philadelphia and London: J. B. Lippincott Co., 1923.) 
Ios. 6d. net.* 

Ministry of Agriculture and Fisheries. Report on 
the Macroplankton of the Plaice Egg Cruises, 1920-1921. 
By R. E. Savage. (Fishery Investigations. Series 2: Sea 
Fisheries, Vol. 5, No. 6.) Fcap. folio. Pp. 21 +5 plates. 
(London : H.M. Stationery Office, 1923.) 6s. 6d. net.* 

Ministry of Agriculture and Fisheries. Report on 
Experimental Hauls with Small Trawls in certain Inshore 
Waters off the East Coast of England, with especial 
reference to young Pleuronectidae. By W. Wallace. 
(Fishery Investigations. Series 2: Sea Fisheries, Vol. 5, 
No. 5.) Feap. folio. Pp. 30. (London: H.M. Stationery 
Office, 1923.) 6s. 6d. net.* 

Mitchell, P. Chalmers, Edited by. The Pageant of 
Nature: British Wild Life and its Wonders. Roy. 8vo. 
Part 6. Pp. 361-432. Part 7. Pp. 433-504. (London: 
Cassell and Co., Ltd., 1923.) 1s. 3d. net each part.* 

Morgan, C. Lloyd. Emergent Evolution: the Gifford 
Lectures delivered in the University of St. Andrews in 
the Year 1922. Demy 8vo. Pp. xii+313. (London: 
Williams and Norgate, 1923.) 15s. net.* 

Moses,S.T. A Statistical Account of the Fish Supply 
of Madras. (Report No. 6 of 1922, Madras Fisheries 
Bulletin, Vol. 15.) Roy. 8vo. Pp. 131-166. (Madras : 
Government Press, 1923.) 6 annas.* 

National Birth-rate Commission. Youth and the 
Race: the Development and Education of Young Citizens 
for Worthy Parenthood. (Being the Fourth Report of 
and the Chief Evidence taken by the National Birth-rate 
Commission, 1920-1923.) Demy 8vo. Pp. xx+378. 
(London: Kegan Paul and Co., Ltd. ; New York: E. P. 
Dutton and Co., 1923.)_ 15s. net.* ‘ 

Przibaum, H. Aufbau mathematischer Biologie. 
(Abhandlungen zur theoretischen Biologie. Herausgegeben 
von J. Schaxel. Heft 18.) Roy. 8vo. Pp. iii+68. 
(Berlin: Gebriider Borntraeger, 1923.) 1s. 9d.* 

Roberts, C. G. D. The Kindred of the Wild: a 
Book of Animal Life. Newedition. Pp. 256. (London: 
T. Nelson and Sons, Ltd., 1923.) 2s. net. 

Speyer, E. R. Shot-hole Borer of Tea (Xyleborus 
fornicatus, Eich.): Damage caused to the Tea Bush. 
(Department of Agriculture, Ceylon: Bulletin No. 60.) 
Demy 8vo. Pp. 16. (Peradeniya: Department of Agricul- 
ture, 1922.) 15 cents.* 

Weiss, G. Précis de physique biologique. Cinquiéme 
édition revue. Pp. 576. (Paris: Masson et Cie, 1923.) 
18 francs. 


Botany: Horticulture: Forestry 


Anderson, O. G., and Roth, F. C. Insecticides and 
Fungicides, Spraying and Dusting Equipment: a Labora- 
tory Manual with Supplementary Text Material. Med 8vo. 
Pp. xvi+349. (New York: J. Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1923.) 15s. net.* 

British Antarctic (‘‘Terra Nova’’) Expedition, 1910. 
Natural History Report: Botany. Part 3: Lichens. 
By O. V. Darbishire. Med. 4to. Pp. 29-76+2 plates. 
(London: British Museum (Natural History), 1923.) 7s.* 
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Bruce, A. Forest Soils of Ceylon. (Department of 
Agriculture, Ceylon: Bulletin No. 61.) Demy 8vo. Pp. 
30. (Peradeniya: Department of Agriculture, 1923.) 
15 cents.* 

Bryce, G. The Toxicity of Lime to Fomes lignosus, 
Klotzsch. (Department of Agriculture, Ceylon: Bulletin 
No. 64.) Demy 8vo. Pp. 17. (Peradeniya: Depart- 
ment of Agriculture, 1923.) 15 cents.* 

Bryce, G. Experiments with the Green Muscardine 
Fungus on Rhinoceros Beetle Larve. (Department of 
Agriculture, Ceylon: Bulletin No. 65.) Pp. 7. (Pera- 
deniya : Department of Agriculture, 1923.) 15 cents.* 

se, Agnes. First Book of Grasses: the Structure 
of Grasses explained for Beginners. (Rural Text-Book 
Series.) Cr. 8vo. Pp. xiv+12t. (New York: The 
Macmillan Co.; London: Macmillan and Co., Ltd., 
1923.) 6s. net. . P 

Forestry Commission. Third Annual Report of the 
Forestry Commissioners, Year ending September 30th, 
1922. Roy. 8vo. Pp. 38. (London: H.M. Stationery 
Office, 1923.) Is. net.* 

Gourley, J. H. Text-Book of Pomology. (Rural 
Text-Book Series.) Cr. 8vo. Pp. xv +380+8 plates. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1922.) 12s. net.* 

Henslow,. Tr. G. W. Garden Construction. Demy 
8vo. Pp. xv+320. (London: Odhams Press, Ltd., 
1923.) 15s. net. 

Ledlie, R. A Handbook on Rose Growing in India. 
8vo. Pp. 36. (London: W. Thacker and Co., 1923.) 


McFarland, J.H. The Rose in America. Cr. 8vo. 
Pp. x+253+20 plates. (New York: The Macmillan 
Co. ; London: Macmillan and Co., Ltd., 1923.) 12s. 6d. net.* 

Moll, J. W., and Janssonius, H. H. Botanical 
Pen-Portraits. Sup. Roy. 8vo. Pp. viii+472. (The 
Hague: M. Nijhoff, 1923.) 30 guilders.* 

Ramsbottom, J. A Handbook of the Larger British 
Fungi: based on the Guide to Sowerby’s Models of 
British Fungi in the at of Botany, British 
Museum (Natural History), b Smith. Dem 8vo. 
Pp. iv+222. (London: Museum (Natu 
1933.) 7s. 6d.* 

Ridley, H. N. The Flora of the Malay Peninsula. 
(Published under the authority of the Government of the 
Straits Settlements.) Demy 8vo. Vol. 2: Gamopetale. 
Pp. vi+672. (London: L. Reeve and Co., Ltd., 1923.) 
42s. net.* 

Royal Botanic Gardens, Kew. Bulletin of Miscel- 
laneous Information, 1922. Roy. 8vo. Pp. 357+44. 
(London: H.M. 1922.) tos. net.* 

Schroeter, C. nzenleben der Alpen. Zweite 
neu vermehrte Auflage. 1 Lieferung. 
Pp. vii+366+5 Tafeln. (Ziirich: A. Raustein, 1923.) 
Grundzahl : 10 marks. 

Stebbing, E. P. The Forests of India. In 3 vols. 
. xv+548+4+27 plates. Vol. 2: 
The Development of the Indian Forest Service. Pp, xii+ 
633+36 plates. (London: J. Lane, Ltd., 1923.) 42s. net 
each vol.* 


Tamhane, V. A. Chemical Studies on Safflower Seed 
and _its Germination. (Memoirs of the Department of 
Agriculture in India: Chemical Series, Vol. 6, No. 7.) 
Cr. 4to. Pp. 223-244. (Calcutta: Thacker, Spink and 
Co.; London: W. Thackerand Co., 1923.) 10 annas; 1Is.* 

Trinidad Agricultural Society. Fruit Cultivation in 
Trinidad and Tobago. Med. 8vo. .xii+91. (Trinidad: 
Agricultural Society, 1923.) 1s.* 

Wright, W.P. Illustrated Garden Guide: a Practical 
Introduction to Garden Formation and the Cultivation of 
Flowers, Fruit and Vegetables, with a Monthly Calendar. 
Gl. 8vo. Pp.160. (London: Headley Bros., Lid., 1923.) 
2s. net. 


Zoology 


Baylis, H. A., and Daubney, R. Report on the 
Parasitic Nematodes in the Collection of the Zoological 
Survey of India. (Memoirs of the Indian Museum, Vol. 7, 
No. 4.) 4to. 263-347. (Calcutta: Zoological 
Survey of India, 1922.) 8 rupees.* 


British Antarctic (‘Terra Nova’’) Expedition, 1910. 


Natural History Report: Zoology. Vol. 3, No. 10: 
Crustacea. Part 7: Mysidacea. By W. M. Tattersall. 
Roy. 4to. Pp. 273-304+4 plates. (London: British 
Meswean (Natural History), 1923.) 7s. 6d.* 

British Museum (Natural History). Guide to the 
Mollusca exhibited in the Zoological Department, British 


Museum (Natural History). Demy 8vo. Pp. 55. (Lon- - 


don : British Museum (Natural History), 1923.) 1s.* 

Chaudhuri, B. L., and Sunder Hora. Fauna of 
the Chilka Lake. No. 11: Fish. (Memoirs of the 
Indian Museum, Vol. 5.) Roy. 4to. Pp. 711-760. 
(Calcutta : wo Soran of India, 1923.) 3.8rupees.* 

Harmer, Sir S.F. Report on Cetacea stranded on the 
British Coasts during r921 and 1922. Med. 4to. Pp. 17. 
er ah British Museum (Natural History), 1923.) 
2s 

Jones, F. W. The Mammals of South Australia. 
Part,r: Containing the Monotremes and the Carnivorous 


Marsupials (the Ornithodelphia and the Didactylous © 


pene rye (Handbooks of the Flora and Fauna of South 

Australia, issued by the British Science Guild, South 
Australian Branch. ) Roy. 8vo. Pp. 131. (Adelaide: 
R. E. E. Rogers, 1923.) 4s.* 

Koehler, R. An Account of the Echinoidea. (Echino- 
derma of the Indian Museum.) Roy. 4to. Partg: Echin- 
oidea (II.). Pp. 161+15 plates.. (Calcutta: Zoological 
Survey of India, 1922.) 15 rupees.* 


Agriculture 


Auchinleck, G. G. The West African Oil Palm and 
its Products. (Department of Agriculture, Ceylon : 
Bulletin No. 62.) Demy 8vo. Pp. 18+5 plates. (Pera- 
deniya: Department of Agriculture, 1923.) 15 cents.* 

Bruce, A. A Contribution to the Study of the Paddy 
Soils of Ceylon and Eastern Countries. (Department of 
Agriculture, Ceylon: Bulletin No. 57.) Demy 8vo. Pp. 54. 
(Peradeniya : Department of Agriculture, 1922.) 15 cents.* 

Klimmer,M. Veterinary Hygiene, and the Contagious 
Diseases of Domesticated Animals. Authorised transla- 
tion from the third edition, by A. A. Leibold. Med. 
8vo. Pp. 431. (London: Bailliére, Tindall and Cox, 
1923.) 25s. net. 

Lamon, H. M., and Lee, A. R. Poultry Feeds and 
Feeding. Cr. 8vo. Pp. 247. (London: G. Routledge 
and Sons, Ltd., 1923.) 10s. 6d. net. 

Lamon, H. M., and Slocum, R. R. Ducks and 
Geese. Cr. 8vo. Pp. 231. (London: G. Routledge 
and Sons, Ltd., 1923.) 12s. net. 

Mosséri, V. M. Du sol égyptien sous le ime de 
l’arrosage par inondation. (Technical Section Bulletin 
No. 12.) Imp. 8vo. Pp. 41. (Cairo: Sultanic Agri- 
cultural Society, 1923.)* 

Mossé€ri, V. M., et Audebeau Bey, Ch. Du réle des 
crevasses du sol dans le dessolement et l’assainissement 

rmanents des terres d’Egypte. (Technical Section 

ulletin No. 11.) Imp. 8vo. Pp. 11 +4 planches. 
(Cairo: Sultanic Agricultural Society, 1923.)* 

Reynolds, M. H. Veterinary Studies for Agricultural 
Students. Eighth edition. Med. 8vo. Pp. xxi+3or1. 
(New York: The Macmillan Co.; London: Macmillan 
and Co., Ltd., 1923.) 12s. 6d. net. 

Saillard, &.  Betterave et sucrerie de betterave. 
(Encyclopédie agricole.) Gl. 8vo. I: Les méthodes 
d’analyse, le contréle chimique de la _ fabrication. 
3° édition. Pp. 470. (Paris: J.-B. Bailliére et fils, 1923.) 

Stuart, W. The Potato: its Culture, Uses, etc. 
(College Texts: Agriculture.) 8vo. Pp. 518. (Phila- 
delphia and London: J. B. Lippincott Co., 1923.) 
12s. 6d. net. 

University College of Wales, Aberystwyth: Welsh 
Plant Breeding Station. Preliminary Investigations with 
Oats. (Series C, No. 3, Seasons aha 2 Gl. 4to. Pp. 59. 
University College of Wales, 1923.) 5s.* 

arth, F. J. A Note on Hydrocyanic Acid in the 
Burma Bean (Phaseolus lunatus, Sp.). (Memoirs of the 
Department of Agriculture in india : Chemical Series, 
Vol. 7, No. 1.) Cr. 4to. . 29. (Calcutta: Thacker, 
Spink and Co.; London: . Thacker and Co., 1923.) 
12 annas; Is.* 
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Anatomy: Physiology 


. Breton, E. le, et Schaeffer, G. Variations bio- 
chimiques du rapport nucléoplasmatique au cours du 
développementembryonnaire. Roy. 8vo. Pp. 196. (Paris: 
Masson et Cie, 1923.) 15 francs. 

Donaldson, R. ical gy 
* Handbook for the Use of Students and Practitioners. 
Demy 8vo. Pp. ix+364. (London: W. Heinemann 
(Medical Books), Ltd., 1923.) 15s. net. 

Green, R. B. A Manual of Human Anatomy for 
Dental Students. Demy 8vo. Pp. xi+263. (London: 
Benn Bros., Ltd., 1923.) 18s. net.* : 

Humphreys, J., and Wellings, A. W. A Text- 
Book of Dental Anatomy and Physiology. Demy 8vo. 
Pp. viii+323. (London: E. Arnold and Co., 1923.) 
16s. net.* 

Pincussen,L. Mikromethodik: Quantitative Bestim- 
_ mung der Harn- und Blutbestandteile in kleinen Mengen, 
fir klinische und experimentelle Zwecke. Zweite, ver- 
besserte Auflage. Post 8vo. Pp. 125. (Leipzig: G. 
Thieme, 1923.) 1s. 8d.* 

Troland, L. T. The Present Status of Visual Science. 
(Bulletin of the National Research Council, Vol. 5, Part 
2, No. 27.) Sup. Roy. 8vo. Pp. 120. (Washington : 
National Academy of Sciences, 1922.) 1.50 dollars.* 

Werner, E. A. The Chemistry of Urea: the Theory 
of its Constitution, and of the Origin and Mode of its 
Formation in Living Organisms. (Monographs on Bio- 
chemistry.) Roy. 8vo. Pp. xii+212. (London: Long- 
mans, Green and Co., 1923.) 14s, net.* 


Anthropology: Archaeology 


Budge, Sir E. A. Wallis. Tutankhamen, Amenism, 
Atenism and Egyptian Monotheism. With Hieroglyphic 
Texts of Hymns to Amen and Aten, Translations and 
Illustrations. Demy 8vo. Pp. xxiii+160+11 plates. 
(London : M. Hopkinson and Co., Ltd., 1923.) Ios. 6d. 

Howey, M. Oldfield. The Horse in Magic and Myth. 


Post 4to. Pp. xii+237. (London: W. Rider and Son, 
Ltd., 1923.) tos. 6d. net. : 
Locke, L. L. The Ancient Quipu or Peruvian Knot 


Record. "Sup. Roy. 8vo. Pp. 84+60 plates. (New 
York : American Museum of Natural History, 1923.) * 

Rhys, J., and Brynmor-Jones, D. The Welsh 
People: Chapters on their Origin, History and Laws, 
Language, Literature and Characteristics. Sixth edition. 
Demy 8vo. Pp. 704. (London: T. Fisher Unwin, Ltd., 
1923.) Ios. net. 

Smith, G. Elliot. Tutankhamen and the Discovery of 
his Tomb by the late Earl of Carnarvon and Mr. Howard 
Carter. Cr. 8vo. Pp. 133. (London: G. Routledge 
and Sons, Ltd. ; New York: E. P. Dutton and Co., 1923.) 
4s. 6d. net.* 

Sullivan, L. R. Essentials of Anthropometry: a 
Handbook for Explorers and Museum Collectors. Pott 
8vo. Pp.72. (New York: American Museum of Natural 
History, 1923.) 75 cents.* 


Philosophy: Psychology 


Bergson, H. Durée et simultanéité: a propos de la 
théorie d’Einstein. (Bibliothéque de Philosophie con- 
temporaine.) Deuxi¢me édition, augmentée. Gl. 8vo. 
Pp. x+289. (Paris: F. Alcan, 1923.) 8 francs net.* 

Brown, W. Suggestion and Mental Analysis: an 
Outline of the Theory and Practice of Mind Cure. Third 
edition, with Index. Cr. 8vo. Pp. 176. (London: 
University of London Press, Ltd., 1923.) 3s, 6d. net.* 

Burns, C. D. The Contact between Minds: a Meta- 
physical Hypothesis. Demy 8vo. Pp. x+138. (Lon- 
don: Macmillan and Co., Ltd., 1923.) 7s. 6d. net.* 

Dolonne, A. Self-Healing by Auto-Suggestion. Cr. 


8vo. Pp. 115. (London: J. M. Dent and Sons, Ltd., 
1923.) 3s. 6d. net. 
Drummond, Margaret. Some Contributions to 


Child Psychology. Cr. 8vo. Pp. viii+151. (London: 


E, Arnold and Co., 1923.) 4s. 6d, net. 


sonal Application. Demy 8vo. 


Morbid Histology: a 


Duckworth, J. H. Auto-suggestion and its Per- 
Pp. xix+180. (London: 
T. Fisher Unwin, Ltd., 1923.) 6s. net. 

Eriksen, R. Consciousness, Life and the Fourth 
Dimension : a Study in Natural Philosophy. Demy 8vo. 
Pp. xx+213. (London, Copenhagen and Christiania: 
Gyldendal, 1923.) tos. 6d. net. 

Foucault, M. Observations et expériences de psy- 
chologie scolaire, suivant le programme des Ecoles 
Normales du 18 aofit 1920. Gl. 8vo. Pp. 170. (Paris: 
Les Presses universitaires de France, 1923.) 5 francs. 

Green, G. H. The Mind in Action: a Study of 
Human Interests. Cr. 8vo. Pp. ix+168. (London: 
University of London Press, Ltd., 1923.) 3s. 6d. net. 

Hopkins, E. W. Origin and Evolution of Religion. 
Med. 8vo. Pp. v+370. (New Haven: Yale University 
Press ; London: Oxford University Press, 1923.) 15s. net.* 

Huber, K. Der Ausdruck musikalischer Elementar- 
motive : eine experimental-psychologische Untersuchung. 
Pp. vi+234. (Leipzig: J. A. Barth, 1923.) Grundzahl: 
6 marks. 

Lane, H. H. Evolution and Christian Faith. Med. 
8vo. Pp. xi+214. (Princeton: Princeton University 
Press ; London: Oxford University Press, 1923.) 9s. net.* 

Lipps, T. Asthetik: Psychologie des Schénen und 
der Kunst. 1 Teil: Grundlegung der Asthetik. 3 un- 
veranderte Auflage. Pp. xiii+6o1. (Leipzig: L. Voss, 
1923.) Grundzahl: 12 marks. 

Reid, L. A. Knowledge and Truth: an Epistemo- 
logical Essay. Demy 8vo. Pp. xiii+243. (London: 
Macmillan and Co., Ltd., 1923.) ros. 6d. net.* 

Ritchie, A. D. Scientific Method: an Inquiry into 
the Character and Validity of Natural Laws.  (Inter- 
national Library of Psychology, Philosophy and Scientific 
Method.) Demy 8vo. Pp. viii+204. (London: Kegan 
Paul and Co., Ltd.; New York: Harcourt, Brace and 
Co., Inc., 1923.) 10s. 6d. net.* 

Rogers, A. K. The Theory of Ethics. Ex. Cr. 8vo. 
Pp. vi+197. (New York: The Macmillan Co.; Lon- 
don: Macmillan and Co., Ltd., 1922.) 7s. net.* 

Santayana, G. Scepticism and Animal Faith: Intro- 
duction to a System of Philosophy. Demy 8vo. Pp. 
xii+314. (London, Bombay and Sydney: Constable and 
Co., Ltd., 1923.) 12s. net.* 

Vaerting, M. and M. The Dominant Sex: a Study 
in the Sociology of Sex Differentiation. Translated from 
the German by E. and C. Paul. Demy 8vo. Pp. 240. 
(London: G. Allen and Unwin, Ltd., 1923.) ros. 6d. net.* 

Welton, J., and Monahan, A. J. An Intermediate 


Logic. Second edition, revised and enlarged. Cr. 8vo. 
Pp. xviili+546. (London: University Tutorial Press, 
Ltd., 1923.) tos. 6d. 


Bacteriology : Hygiene 


Haviland, Mary S. Good Neighbours: a Study in 
Vocational and Community Hygiene. Cr. 8vo. Pp. 366. 
(Philadelphia and London: J. B. Lippincott Co., 1923.) 
6s. net. 

Leighton, G. Botulism and Food Preservation (The 
Loch Maree Tragedy). Demy §8vo. xiii + 237. 
(London, Glasgow, Melbourne and Auckland: W. 
Collins, Sons and Co., Ltd., 1923.) tos. net.* 

Lohnis, F., and Fred, E. B. Textbook of Agri- 
cultural Bacteriology. (Agricultural and Biological Publi- 
cations.) Med. 8vo. Pp. ix+283+10 plates. (New 
York and London: McGraw-Hill Book Co., Inc., 1923.) 
15s.* 

Violle, H., et Wibaux, R. Manuel de législation 
sanitaire frangaise. 8vo. Pp. 300. (Paris: Masson et 
Cie, 1923.) 12 francs. 


Medicine: Surgery 


Arellano, Sanjurgo d’. 
son traitement par le phytol. 
Libr. Vigot, 1923.) 

Broadhurst, J. How we Resist Disease. 8vo. Pp. 
248. (Philadelphia and London: J. B. Lippincott Co., 
1923.) 


Le Cycle de la blennorhagie, 
8vo. Pp. 31. (Paris: 
2 francs. 


tos. 6d. net. 
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Cameron, H. C. The Nervous Child. (Oxford 
Medical. ‘Publications.) Second edition. Cr. 8vo.’ 4 
vii+224. (Londom H. ‘Frowde and Hodder and 
s. 6d. net. 
sse, L née thérapeuti ery 3¢ année, 1922. 
Cr. 8vo, Pp. 208. oon Masson et 1923.) 7 francs. 

Colyer, Sir J. F. Dental Surgery and Pathology. 

Fifth edition. Demy 8vo. Pp. xiv+931. (London: 
Longmans, Greegyand Co., 1923.) 32s. net. 
»Congrés fran¢ais de Médecine. 
1922. Rapports-<présentés au Congres et publiés par-les 
soins de Dr. Lemierre et Dr. Brulé. «| 
(Paris : Masson et Cie, 1923.) 30 francs. 

Fowler, Sir J. K. Problems in Tuberculosis: 
Administration, Diagnosis, Employment, Settlements. 
Oxford Medical Publications.) Demy 8vo. Pp. ix+64. 

London : 
5s. net. 

Hawkins, E. Medical Climatology of England and 
‘Wales. Demy 8vo. Pp. xiv+302+149 charts. (Lon- 
don: H. K. Lewis and Co., Ltd., 1923.) 25s. net.* 

Hutchinson, J. Hernia and its Radical Cure. (Ox- 
ford Medical Publications.) Demy 8vo. Pp. xiii +264. 


(London: H. Frowde and Hodder and Stoughton, 1923.) 


12s. 6d. net. 

Jolly, J. Traité techni —_ d’hématologie. 2 vols. 8vo. 
Pp. 1129.- (Paris: A. Maloine et fils, 1923.) 70 francs. 

Kleinschmidt, H. Therapeutisches Vademekum fiir 
die Kinderpraxis. 4 und 5 Auflage. — 227. (Berlin: 
‘S. Karger, 1923.) Grundzahl: 3 marks 

Krause, A.K. Environment and Resistance in Tuber- 
culosis. Cr. 8vo. Pp. 137. (Baltimore, Md.: Williams 
and Wilkins Co., 1923.) 1.60 dollars. 

Labey, G. Chirurgie du membre inférieur. (Précis de 


technique opératoire. Nouvelle série.) 5° édition revisée 
par J. Leveuf. Pp. 248. (Paris: Masson et Cie, 1923.) 
10 francs. 


Mackenzie, Sir James, and Orr, J. Principles of 
Diagnosis and Treatment in Heart Affections. Second 
edition. Demy 8vo. Pp. vii+247. (London: H. Frowde 
and Hodder and Stoughton, 1923.) 7s. 6d. net. 

Marion, G., et Heitz-Boyer, M. Traité pratique 


de cystoscopie et de cathétérisme urétéral. Deuxiéme 


édition entiérement refondue. Roy. 8vo. Pp. x+480 +60 
planches. (Paris: Masson et Cie, 1923.) 100 francs. 

Martin, E. Précis de déontologie et’de médecine 
professionnelle. (Collection de écis médicaux.)} 
2¢ édition entiérement refondue. Pp. 344. (Paris: 
Masson et Cie, 1923.) . 13 francs. 

Martin, H., and Weir, H. H., Edited by. Medical 
Practice in Africa and the East: being a Series of Open 
Letters on Professional Subjects from Doctors practising 
Abroad addressed to their Colleagues at Home. Cr. 8vo. 
Pp. 111. (London: Student Christian Movement, 1923.) 

s. net. 

. Martinet, A., avec la collaboration de MM. Desfosses, 
G. Laurens, Léon Meunier, Lomon, Lutier, Martingay, 
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